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The Steam Engine in Marine Electric 
Lighting. 

[he illustration on this page was made by 
the ELECTRICAL REVIEW from a photograph 
of a plant designed by Messrs. Armington 
& Sims, the well-known engine builders. 
Tie work was done by them at the request 
the Navy Department, and is for use where 
the space is limited, as is almost invariably 
the case on board steam vessels. A vertical 

zine, the speed to be 800 revolutions, was 

juired ; the principal requirement, how- 

r, was that the engine should have an au- 

natic governor, and that the regulation of 

ed should be as close as the Armington & 
Sims standard engines. 
[he engine shown is a vertical double, 
uble acting engine, and has both valves 
ntrolled by the automatic governor, and 
ving the cranks opposite is perfectly bal- 
ed, and can be run at a high speed. The 
linders are five inches in diameter, three- 

h stroke, and speed, fully loaded, 800 

volutions. 

[The dynamo, of Thomson-Houston make, 

attached directly to the shaft, is of 100 

iperes and 80 volts capacity. 

he space the plaut occupies is remarkably 

all, and is given as follows: Width, 34 

hes ; length, 70 inches ; height, 52 inches; 
total weight, 3,000 pounds. 

The manufacturers state that the engine 

is been thoroughly tested, and removing 
1e whole load when it was running at 800 
volutions, increased the speed but five rev- 


utions. 
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Automatic Clearing-Out Signal for 
Urban Telephony. 

With the object of obtaining a reliable 

1d automatic clearing-out signal, the 

ithor proposes a modification of the usual 

‘ctro-magnet system in the switchboard of 

1e central station, and the employment of a 

ill-key of special construction. The modi- 
cation of the indicator electro-magnets 

msists in this—that a magnetic armature 
places the ordinary iron armature, and 
hat behind the ordinary indicator drop a 
cond drop, the clearing-out drop, is inserted. 
pon a call being received the magnetic 
rmature is attracted, and remains attached 

) the armature of the electro-magnet, not 
nly while any further calls occur through 

irrents of the same direction, but also, in 

irtue of its own power of attraction, during 

mnversation, and only returns to its original 
sition at the termination of conversation 
hrough the instrumentality of a current of 
pposite direction sent by the calling sub- 
criber. On depressing the key the arma- 
ure, as before, releases the indicator drop 
ind holds up the second drop until a current 
‘f opposite direction, sent by the calling 
ubscriber, pulls back the armature and 
releases the second drop, which falls, and 
thus gives the clearing-out signal. 

The construction of an automatic clearing- 
out signal is based upon a principle not 
hitherto applied in practice, namely, that the 
force necessary for closing the contacts of 
the clearing-out signal is produced, not as 
has been formerly the case, by the weight of 
the suspended telephone, but by the force 
necessary for the depression of the key. By 
this latter operation a spring is bent, which 
is preyented by the switehing arrangement 








from returning to its position of rest as long 
as the conversation lasts. By the suspension 
of the telephone the escapement is released, 
the spring is pulled back, and, by a simple 
cog-wheel transmission, causes an eccentric 
to perform half a revolution. Two spring 
plates are hereby pressed against their con- 
tacts and a current of opposite direction to 
the call current is sent to line. | 

The advantages of this arrangement are:— 

1. The clearing-out signal is given auto- 
matically, and in any case. 

2. It is only given by the caller: a simul- 
taneous suspension of the telephones cannot 
cause any disturbance. 

3. The current is of sufficient duration. 

4. No other manipulation is required of 





to be seen seen whether the system could be 
applied to multiple-boards, but as long as 
the number of subscribers does not require 
the installation of a multiple-board, and this 
will be the case in many towns of moderate 
size, the apparatus in question will render 
good services for the subscriber as well as for 
the operator.— Hlektrotechnische Zeitschrift. 
~-_- 

Manager True of the electric company | 
concluded a contract early in the week | 
with the town of Ashland, by which he will 
put in there for street lighting 40 incandes- 
cent lamps of 22-candle power each and two 
arc lights. They will all be run from the 
station in South Framingham, Mass., from 
which wires will be extended. 











Electric Lighting in the Austrian 
Navy. 

All vessels in the Austrian Navy, includ- 
ing even the torpedo boats, are lighted with 
incandescent lamps (usually of the Siemens 
type) and are provided with search lights, 
electric running lights, the Sellner signaling 
electric lights, and also an incandescent 
lamp of from 50 to 500 candle power on the 
bow. The power of this light depends on 
the size of the vessel. It is mounted on a 
standard with two pivots and arms fitted 
| with ares and thumb-screws, so that it can 
be placed in any position in vertical or hori- 

zontal planes. It is fixed to the stem post, 
not too high above the water, and has a re- 
flector behind it. Its province is for night 
navigation in crowded channels, for hand- 
ling the anchors at night or picking up a 
buoy and, in fact, for any work about the 
bow. The large sizes of this lamp send a 





A Compact MARINE STEAM AND ELECTRIC PLANT.—DESIGNED_BY ARMINGTON & Sis. 


the subscriber except the ordinary suspension 
of the telephone. 

5. The calling subscriber can, without 
disturbing the central station, renew his call 
as often as he likes. After searching tests 
had proved the practicability of this system, 
the German Administration of Telegraphs 
has fitted up the Rostock network, installed 
during the current year, exclusively with 
apparatus of the kind described. The net- 
work was opened on Ist July with 63 sub- 
scribers, and has since risen to 90. Both 
subscribers and operators thoroughly appre- 
ciate the advantages of the system, which has 
since been worked with the greatest success 





and without any interruption, Jt remains 


Electricity in Hunting. | 

It has been the custom in Stillwater, Minn., | 
for several seasons, to go goose hunting | 
down on Lake St. Croix with a boat fitted | 
with an electric light. 

On a recent evening a party started out. 
The lake was covered with smoke and fog. | 
They came on a large flock of geese, which | 
rose, making straight for the-boat, driving 
the men on the upper deck below. 


Several of the geese struck the wheel- | 


house and other parts of the boat. 

Some 20 struck the smoke stack and rig- 
ging, stunning them, and six were captured 
while the others got into the water. Nota 


| wire screens. 





shot was fired, 


good beam of light to 250 or 300 yards, and 
are very useful for seeing small boats, buoys, 

etc. The incandescent lamps for interior 
illumination are from 12 to 16 candle power, 
are fitted with reflectors and protected by 
At the gangways of the 
ship a small locker is attached to the net- 
ting, and contains an electric lantern with 
flexible cable. The search lights are the 
Mangin projectors, and for the torpedo 
catchers and torpedo boats are of 3.000 can- 


dle power. The new Austrian iron-clad 
‘* Stephanie” has a very complete electric 
installation. There are three large dynamos 


of Austrian manufacture: Incandescent 
lights are used throughout the vessel for 
interior illumination, and are of 12 candle 
power. There are four search lights and 
the usual running lights, signal lanterns, 
anchor stay lights, bow light, etc, 
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Some of the Early History of Telegraph 
Cable Manufacture. 
To THe Eprror oF ELEcTRICAL REVIEW: 

Having been for some time past engaged 
in collecting information in connection with 
the manufacture and use of electric cables, 
and particularly on the history of lead pipe 
cable making, I received recently the en- 
closed newspaper clipping from an old scrap 
book of my father’s, which seems to me to 
possess more than ordinary interest as a 
curiosity of the early literature of this sub- 
ject. 

Professor Alonzo Jackman, the author of 
the publication, was at the time connected 
with the Norwich University, of Vermont, 
and as early as 1848 is said to have described 
in his class lectures the ideas embodied in his 
letter. 

The letter itself he made efforts to have 
published in leading metropolitan journals 
of the day, but failing on account of the 
supposed folly of his proposals, he resorted to 
the Vermont Merewry, a paper then printed 
at Woodstock, Vt., in which the letter was 
published, with Professor Jackman’s signa- 
ture, under the date of August 14th, 1846. 

Respectfully, 
Joun A. BARRETT. 

Brooklyn, Nov. 12, 1889. 


‘‘4 GRAND SUBMARINE AND OVERLAND 
MAGNETIC TELEGRAPH.” 

Mr. Eprror :—Permit me through your 
columns to present to the consideration of 
Professor Morse, of whom every American 
citizen is justly proud, and to your numerous 
readers, the following suggestions in rela- 
tion toa ‘‘Grand Submarine and Overland 
Magnetic Telegraph.” 

1. The following article is based upon 
these three well established principles, viz : 
1. That iron and also water are cocductors 
of galvanic fluid ;—2. That india rubber 
(caoutchouc) is not only impervious to and 
insoluble in water, but is a non-conductor of 
galvanic fluid ;*—%. That lead is not very 
sensibly affected by oxygen or other sub- 
stances while under water. 

2. Were two iron wires, each one-tenth of 
au inch in diameter (stretched parallel to 
each other and some distance apart), from 
America to Europe, and lying on the bed of 
the Atlantic; and were the European ex- 
tremities of these wires joined together, while 
the American extremities were attached to 
the two poles of a galvanic battery in action ; 
yet, the galvanic fluid would not take the 
circuit of the wires, but it would pass from 
one to the other, by water communication, 
in consequence of the conducting property 
of this element. 

The fluid may, however, be forced to fol- 
low the wires, by surrounding them with a 
coat of india rubber; say one-tenth of an 
inch thick. This is evident, since this arti- 
cle is a non-conductor of galvanic fluid, and 
is also unaffected by water. 

To secure greater safety to the work, each 
wire with its india rubber envelope should 
be incased with alead tube, tor pipe, whose 
thickness may be, say two-tenths of an inch. 
Such a pipe, according to the foregoing, 
would be seven-tenths of an inch in diameter. 
Apparatus thus protected, would lie secure, 
for ages, upon the bed of the ocean ; this is 
manifest from the non-affect of water on 
lead. 

3. The specific gravity of the apparatus 
described in § 2, must necessarily be com- 
pounded of the specific gravity of iron, of 
india-rubber, and of lead. Now taking the 
specific gravity of rain water to be 1,000, that 
of iron is 7,788, and that of lead 11,352, and 
we will suppose that of india rubber to be 
the same as that of rain water. From these 
data, together with the several dimensions 
of the apparatus given in § 2, we calculate 
the specific gravity of said apparatus to be 
9,591. According to experiments referred 
to by Prof. Olmstead, (see Olmstead’s Nat. 
Philos., vol. 1, page 307.) ‘*At the depths 
of 1,000 fathoms, the compression of water 
is one-twentieth of its bulk, and its specific 
gravity is increased in the same ratio; so 
that bodies which sink near the surface of 
the sea may float at a certain depth before 
they reach the bottom.” Query, would our 
apparatus float. and thus be exposed to the 
revelrout of deep-sea monsters ? 

According to established principles in 
philosophy, a body will continue sinking in 

* Dr Turner, in his chemistry, classes india rubber 
with the rosins, which he says are non-conductors 
of electricity; if, however, on examination it should 
be found otherwise, then all we have to do is 
simply to puta suitable coat of cloth. well satu- 
rated with varnish, around the wires inside the india 
rubber envelope which would still be an useful pro- 
. *The telegraphic wires should in no case touch the 
lead pipe, lest a reverse current of galvanism might 
be produced. Furthermore, from the fact magnet- 
ism is mysteriously communicated to iron, when, 
without metallic contact, the galvanic fluid passes 
around it, we may anticipate some mysterious 
erage omnes 4 in passing said fluid through a metallic 
pipe. though there should be no contact,—experi- 
ment, however, will decide this point. 





a fluid, so long as the specific gravity of the 
former is greater than that of the latter ; and 
when they are equal it willstop. Hence said 
apparatus will descend to a point where the 
specific gravity of sea-water is 9,591. 

Now the specific gravity of sea-water at 
the surface is 1,026, and according to the 
foregoing, at the depth 1,000 fathoms, it oc- 
cupies only 4% of its bulk at the surface. 
Furthermore, at every succeeding depth of 
1,000 fathoms, the bulk is decreased in the 
same geometrical ratio. Again the density 
of the same fluid is inversely as its bulk. 
From these data we find, by calculation, 





that at the depth of 261,461 feet, 4914 miles, 
the specific gravity of sea-water would be 
9,591, the same as that of said apparatus. 


Consequently, the telegraphic pipes would | 


not float until they had descended to the 
depth of 491g English miles. Here would 
be a thick fluid, denser than iron, for the 
monster of the deep to sport in. 

4. It is reasonable to suppose that the 
bed of the ocean bears a proportional re- 
semblance to the surface of dry land. If 


this be so, the deepest places in the ocean | 
| iron wires be taken, so that the aggregate 


cannot much exceed five or six miles. Prof. 
Hitchcock states in his geology that, ‘‘ The 
mean depth of the ocean is probably bet ween 
two and three miles.” (De la Beche’s Man. 
Geo., p.2.) It has been calculated from the 
phenomena of tides that the Atlantic in its 
middle part is not above nines miles deep. 
(Phillip’s Geology, p. 28, Edinburgh, 1838.) 

The greatest depth ever conjectured has 
not, to my knowledge, exceeded 12 miles. 

Hence, there is no doubt as to our appar- 
atus sinking to the bottom of the ocean, for 
we have before seen that it would sink much 
lower than the estimated depth of the ocean, 
even to 491g miles, should no bottom be 
found, and the water not become a solid. 

5. By the work of coral insects, and other 
analogous animals, together 
with oceanic deposits, appar- 
atus lying upon the bed of 
the ocean, as we bave sup- 
posed, would in a short time 
be incorporated with and be- 
come a part of the crust of 
the earth. 

Should fears be entertained 
that the internal volcanic heat 
of the earth would melt the in- 
dia rubber from the tattle-wires 
and thus let the tattle fluid 
escape among monsters of the 
deep—frightful to think of 
it! Why, to avoid all dan- 
ger, let the telegraph be lo- 
cated out of a volcanic region. 

6. The distance from Bos- 
ton to Liverpool is 3,229 En- 
glish miles; hence the total 
length of the two telegraphic 
pipes connecting those cities, 
after making due allowance 
for an uneven oceanic bed, 
and other contingencies, would 
be, say about 6,600 miles. 

According to the several 
dimensions of the respective 
parts of the apparatus given 
in § 2, together with its length, 
there would be required for 
its construction : 1. iron wire, 
924,825 pounds, which would 
cost, at 10 cents per pound, 
$92,485.50; 2, lead, 5,392,- 
200 pounds, which would cost at five cents 
per pound, $269,610 ; 3, india rubber, 15,205 
cubic feet, weight and cost unknown. Con- 
sequently the whole weight of the telegraph 
apparatus would be about 3,000 tons, or 
each line of pipe 1,500 tons. 

For the requisite purpose, 
tieth of an inch in diameter, instead of that 
described in § 2, would, no doubt, be suffi- 
ciently large. According to this view of the 
case, a lead pipe, one inch india neter, would 
enclose within the same india rubber wrap- 
per about 36 tattle wires. Query, would 
not one wire answer the same purpose of 
the 36 wires lying side by side, were it not 
for strength and flexibility ? Thus we see, 
that with a very little increase of cost, so 
far as lead and india rubber are concerned, 
the number of wires in each pipe may be 
greatly multiplied. By this means, many 
cities, both in America and Europe, may 
have independent telegraphs protected by 
the same lead pipe, and thus enjoy uninter- 
rupted gossip. 

8. There would be no serious trouble, I 
think, in reference to ‘‘pipe laying,” for when 


wire one-twen- 


we consider the skill exhibited by the Phila- | 
| pended in the water at a suitable depth be- 
| low the surface, and thus abate the strain 
| that would otherwise be exerted on the ap- 


delphians and New Yorkers, in this depart- 
ment of business, during 1840, all fears van- 
ish. 

In reference to locating pipe, I will here 
venture the following suggestions: By § 6, 


one of the lines of said pipe would weigh | 
| gradually sink and ultimately reach the bot- 


1,500 tons, half of which, 750 tons, would be 
a good cargo for a steamship. Now let two 
steamships, sufficiently large, each having 
750 tons of said pipe judiciously coiled in 
the hold, accompany each other to a point 
half way between Boston and Liverpool ; 
then let an artist splice the two halves of the 
apparatus together, wire to wire, rubber to 
rubber, and pipe to pipe. Next let one ship | 
head towards Boston, the other towards | 
Liverpool, and each ‘‘ put on steam” and | 


pay out pipe according to the circumstances 
of the case; The pipe would sink down and 
admirably fay to the bed of the ocean. In 
like manner, and at the same time, the other 
line of pipe might be located. Thus, in a 
few days, would be located in the two pipes 
36 or more distinct telegraphs, by which 72 
or more large cities might be connected ; the 
proportional expense, for each city, would 
be but a drop in the bucket. 

Instead of each pipe being located by two 
steamers, a greater number might be em- 
ployed and kept in their proper direction by 
others (if necessary) stationed in sight of 
each other, for guides on the “‘ line,” as the 
locomotive steamers should respectively 
separate from, and meet with each other ; 
well instructed artists might splice the ap- 
paratus, and let it go down. Thus in one 
day the two lines of pipe could be located 
from America to Europe. 

9. Let us for a moment examine the co- 
hesive force of our telegraphic apparatus, 
and see if it will be sufficient, while locating, 
to prevent the necessary strain from parting 
the work asunder. If a sufficient number of 


of all their cross sections shall be equivalent 
to one square inch in surface, these wires 
will together just sustain the weight of 113,- 
077 pounds, while bad wire under the same 
circumstances will sustain but 3,146 pounds. 

Furthermore, as before stated, the specific 
gravity of iron is 7,788, while that of lead is 
11,352. (See Grice’s Mechanical Dictionary.) 
From these data, we calculate that were 
iron wire suspended in space, its cohesive 
force would be sufficient to sustain some- 
what more than six miles of its own length, 
while under the same circumstances, the 
length of lead wire will fall considerably 
shert ; consequently were six miles in length 
of the apparatus (described in § 2) suspended 
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in space, the lead pipe would part asun- 
der, and slip off by the wire, leaving the in- 
terior wires, with their rubber coat, still aloft. 

Now, in order to prevent the lead pipe 
from breaking, let strong bands of iron (each 
having holes drilled through them to pass 
wires) be slipped on, and well soldered to 
the exterior of the pipe ; these bands should 
be at suitable distances from each other— 
say 1,000 feet. Moreover, let a sufficient 
number of strong wires be stretched between 
every two consecutive bands, into which 
their extremities shall be well fastened ; also 
let the whole be wound with spun yarn or 
something more suitable ; and this in order 
to keep these exterior wires close to the 
pipe while handling it under various circum- 
stances. Apparatus thus supported will 
sustain, of its own length, in space, about 
five and a half miles, and in salt water, about 
seven miles. Thus far we see that our ap- 
paratus will probably be adequate to any 
depth of the ocean. (See § 4.) 

Should the ocean prove to be too deep for 
the strength of our apparatus to sustain a 
length that would reach to the bottom, it 
may, by means of attaching buoys, be sus- 


paratus while paying it out of the ship. 
These buoys should be of such a nature as 
would absorb the water slowly, and thus 


tom ; for this purpose many kinds of season- 
wood will answer. If it should be thought 
necessary to retard the sinking process still 
more, the buoys might be overlaid with 
some chemical preparation which it would 
require the water a given time to dissolve. 


| Therefore everything may become subjected 


to the will of the engineers. Hence said ap- 
paratus can be located with perfect safety in 
any desirable part of the ocean, 





10. Of the 36 or more distinct telegraphs, 
delineated in § 7, let us suppose the distri- 
bution to be something like the following: 
Let Boston, New York and Philadelphia 
each have four sorts of wires connecting 
them, respectively, according to their choice. 
with four European cities. In the same 
manner, let Baltimore and Charleston each 
have one set of wires; New Orleans three 
and Washington seven, connecting it, if 
necessary, With as many capitals in Europe. 
Moreover, suppose four sets of wires lead 
off from London, destined for Canada, 
China, Calcutta and Botany Bay ; also let 


| four sets of wires from Paris be destined for 


the Pacific region ; and let the Spanish and 
the Dutch each have two sets, destined for 
their East India possession. In like manner 
more cities and nations might participate in 
the Grand Compound Telegraph. Thus th: 
36 sets of wires are disposed of. 

11. Let us now take a general view of th: 
subject before us. Suppose the compouni: 
telegraph so loeated, that from the severs! 
European cities engaged in the work, thei: 
respective sets of wires should lead off to th 
verge of the ocean, there, along on the bed 
of the ocean, in lead pipes, to a poin 
somewhere rear the British Channel, whe: 
writing, the positive branches would form 
the positive trunk, and the _ negatiy 
branches the negative trunk; thence on- 
ward in the two main trunks to the America, 
shore, where the two trunks would ris: 
with majesty from the ocean, sending out 
and taking in wires as they passed Halifax 
Boston, New York, Philadelphia, Baltimor: 
and Washingtom ; thence westward, accom- 
papying Whitney’s contemplated railroad to 
Oregon and the Pacific Ocean ; thence along 
on the bed of the Pacific, dismissing and re 
ceiving branches as it passed the Sandwich 
and Phillipine islands, until all the wires 
shall have reached their respective places of 
destination. This is the grand telegraph 
proposed to be presented in the heading of 
this article. 

12. Who could calculate the blessings 
which humanity would derive from the 
effects of such a magnificent telegraph? | 
will just hint at a few items. 

First, in a political point of view, war 
would be at an end, for I think it may be 
truly said that delay of intelligence is the 
life of war. 

Both parties might discuss the subject of 
treaties at home. For instance, the United 
States Senate and the British House of 
Lords could sit, as it were, in their tent door 
in the cool of the day, and converse face to 
face, upon great national questions; the 
experienced statesman will readily see the 
inestimable, political advantage to be de- 
rived from said telegraph. 

Secondly, on commerce.—The merchant 
can see how his purchases and other requi- 
site arrangements may be made before his 
ships put to sea. All departments of his 
business would be stripped of the double 
perplexities, and dangers now necessarily 
accompanying them. 

Thirdly, in science.—General knowledge 
upon all subjects would increase mightily 
until it should be equalized among the in- 
habitants of the earth, Knowledge in meteor- 
ology would be systematized and astronomi- 
cal observations could be taken on different 
parts of the earth at the same instant, by 
which means much might be discevered that 
is now unknown. The longitude of places 
could be given to perfection. Time would 
fail me to mention all the advantages gained 
under this head. 

Fourthly.—This would be a new era for 
missionary operations. Heathenism would 
be entombed, and the whole earth would be 
illuminated with the glorious light of Chris- 
tianity ; and this might be the time spoken 
of in Rev. 14:6, ‘‘ And I saw another angel 
fly in the midst of heaven, having the ever- 
lasting- gospel to preach unto them that 
dwell on the earth, and to every nation, and 
kindred, and tongue, and people.” 

Fifthly.—Civilization would of course go 
hand in hand with other improvements, and 
all the inhabitants of the earth would he 
brought into one intellectual neighborhood, 
and be at the same time perfectly freed from 
those contaminations which might under 
other circumstances be received. 

Lastly.—When we consider the time. out- 
fits, misfortunes, dangers and loss of life, 
and retardations in business, which are now 
necessarily connected with all human affairs 
and which might be avoided by the pro- 
posed telegraph, it is evident that such a 
work would every year infinitely more than 
compensate for its construction. 

ALONZO JACKMAN. 

Norwich University, Vt., Aug. 14, 1846. 

—— 

—— Boston capitalists are talking of erect- 
ing an electric light plant at Middle Falls, 
Mass. utilizing the water power at that 
place. A meeting was held at the Hotel 
Schuyler to make arrangements for lighting 
Schuylerville with electricity, naphtha lamps 
being now in use. Greenwich, it is said, 
will also be illuminated by this company. 
Middle Falls is three miles from Schuyler- 
ville and the same distance from Greenwich. 
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Electrical Apparatus for Coal Mining. 

Day by day new industries are calling on 
electricity for help, and, faithful servant 
that it is, its response is ever ‘‘ Thou hast 
called me, and I have come.” 

Within a comparatively short time a loud 
call has been made for an electrical applica- 
tion for mining purposes for the cutting 
out of coal in the underground store houses 
of nature for the use of man. 

Now at first it seems easy to accomplish 
this apparently simple result; but experi- 
ence has shown that there is more to be pro- 
vided for than shows on the immediate sur- 
face. 

Firstly, the apparatus must be in every 
sense of the word thoroughly practical, and 
able to withstand the roughest usage under 
probably the worst possible circumstances 
and surroundings. Constant changes of tem- 
perature will subject it to frequent vapor 
baths. water is likely to drip from above at 
any unexpected moment, or perhaps con- 


out 200 tons of coal per day. This is the 
work of the first machine. It is presumed 
that at least one-half more coal can be un- 
dercut by a second machine. 

In addition to the above, there is included 
in the installation an electric hauling appa- 
ratus, of Mr. Bain’s designing and construc- 
tion, and a lot of incandescent lamps. 

A 20 horse-power electric locomotive and 
three more mining machines are now be- 
ing constructed for the Jeffrey Company by 
Mr. Bain. 


Duquoin, I11.—The Secretary of State has 
issued papers of incorporation to the ‘‘ Du- 
quoin Fuel, Light and Power Company,” 
for the purpose of furnishing fuel, light 
and power to city. The capital stock is 
$50,000, and is incorporated by J. R. 


all of St. Louis. The company is push- 





tinuously, and at any time without previous 
note of warning, masses weighing tons, 
perhaps, of coal or slate may be disengaged 
from the roof of the mine, and bury it. It 
must be so constructed as to anticipate these 
and numerous other destructive happenings, 
and come from the ordeal unharmed. 

The Jeffrey Manufacturing Company, of 
Columbus, Ohio, has for several years been 
constructing the Legg coal mining machine, | 
operated by compressed air. This has not 
been altogether satisfactory, and the com- 
pany has for two years been making earnest | 
attempts to use electrical energy in place of | 
air for that purpose, and no uuconsiderable 
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amount of money has been expended with- 
out success. 

Recently, having pretty much exhausted 
their local resources and failed to accom- 
plish the desired end, the company enlisted 
the services of Mr. Forée Bain, of Chicago, 
who for the time being became a miner in 
order to study the difficulties to be overcome. 

The result has been perfectly satisfactory 
in every respect. The cuts herewith shows 
the perfected machine. The moter occu- 
pies a space of 20 inches square, very solidly 
built and compact. The current required 
is 60 amperes, at a pressure of 220 volts, 
and develops 15 mechanical or 18 electrical 
horse-power. 

The machine was put into the mines of 
the Shawnee and Iron Point Coal Company, 





Shawnee, Ohio, on the 1st of May, and has 
been in constant operation daily since that 
date. It makes a cut five and a half feet 
deep by three feet face in three and a 
quarter minutes, or including the with- 
drawal of the cutter bar in four minutes. 
The machine is so readily portable that only 
10 minutes are required to do the work and 
place it for a second cut. At this rate 60 
cuts per day of 10 hours are made, turning 








pletion. 


Mt. Morris, N. Y.—A company has been 
formed in Mt. Morris, of which F. M. Joslyn 
is secretary, where is proposed to erect an 
electric light plant. The company made a 
proposition to the village trustees to supply 
three arc lights of 800-candle power; 10 in- 
candescent lights of 32-candle power and 60 
incandescent lights of 20 candle power, to 
burn all night for the sum of $1,000 per 


year, if the trustees will consent for a term 


of 30 years. The village trustees at a 
meeting last week passed an ordinance 
granting the franchise for the company’s 
plant. 


Salem, Mass.—The selectmen of Peabody. 





The Willard Condensing Engine. 

We are pleased to present an illustration 
of the Willard condensing engine in this 
issue of the ELecrricaL Review. For 
isolated plants and for private residences 
this engine has become quite popular in the 
short time it has been before the public. 
The manufacturers, Messrs. Chas. P. Wil- 
lard & Co., 236 Randolph street, Chicago, 
Ill., are pleased with the success which has 
greeted the introduction of this engine. We 


are sure our electric lighting readers will be | 
interested in the matter, and all who care to | 


address Messrs. Willard & Co., will receive 
a catalogue describing in detail the engine 
and all its parts. 

——— om 


Seattle, W. T.—Jackson County Electric | 


| Railway, Light and Power Company, of 


Truesdale, D. Shepard and R. M. Foster, | Seattle. 





Capital stock, $50,000. Trustees, 
W. H. Lewellyn, J. F. Eshelmian, W. W. 


and R.R. Spencer. Object, to build and 
maintain street railways and electric lights. 


San Francisco,Cal.—The California Water, 
Gas, Light and Fuel Company has been incor 
porated, to manufacture and sell an automatic 
gas machine. The capital stock is $250,000, 


divided into 50,000 shares of $5.00 each, all | 
of which have been actually subscribed. | 


Directors, Henry Pease, L. 8. Starkweather, 
J. H. Russ, J. W. Brown and D. C. Scott. 


Randolph, Mass.—The Board of Select- 
men have granted the Randolph and Hol- 
brook Light and Power Company a fran- 
chise to operate a plant in Randolph. One 
of the conditions is that the work of build- 
ing the electric railroad shall be com- 
menced before the first day of April next, 
and the selectmen have received a guaran- 
tee to that effect. The company proposes 
to use the Thomson-Houston system. 


Springfield, Mass.—The stockholders of 


Mass., have granted the Naumkeag Street | the United Electric Light Company, of 
Railway Company leave to introduce their | Springfield, voted to increase their capital 


overhead electric system under conditions 


stock from $150,000 to 4300,000. 


The pro- 


similar to those laid down by the city of | ceeds are to be used in enlarging the com- 


Salem. The conditions must be accepted 
within 30 days and the system be in opera- 
tion by the first of next July or the fran- 
chise forfeited. A franchise has 
also been granted to the Naum- 
keag Electric Company of Pea 
body, capital $20,000 ; King Up- 
ton, president; Ferdinand A. 
Wyman, treasurer. 


Bonham, Texas.—The Bonham 
Electric Light and Power Co., 
Bonham, Texas, has effected 


an organization, with Dr. Benjamin Dab- 
ney as president and John W. Russell, 
treasurer. A 30 years’ franchise has been 


granted the company, and a contract for 
lighting the city for the same length of time. 
They have placed their order for apparatus 
with the Heisler Electric Light Co., of St. 
Louis, manufacturers of the well-known 
long-distance system of incandescent light- 
ing. 








Frias. 1 AND 2.—ELEcTRICITY my (oAL MINING. 


pany’s plant, with a view to bringing it up 
to a point where it will meet the demands 
which have lately been made on the company. 


Lowell, Mass.—A company of local capi- 
talists are soon to organize an electric com- 
pany on the storage battery system recently 
patented by J. Y. Bradbury, local agent of 
the Thomson-Houston Company, and F. J. 
Stone. It is claimed that in this new patent 
the difficulties encountered in other batteries 
by the action material scaling or falling out, 


or the plates buckling, are entirely over- 


come, 

















| 


Brocton, Mass —The Waters Electric Time 
Switch Company, of Brocton; capital, 
; $25,000. Moses E. Hatch, president ; Wal- 
| ter F. Jones, treasurer. 


Townsend, W. T.—Capital stock, $20,000; 
trustees, N. J. Levinson, Ralph E. Moody 
| and J. P. Betts. Object, to construct and 
| operate a district telegraph. 


| Florence, 8. 0. — W. 


| 
| 


R. Barringer is 


ing the gas works plant to an early com- | Kirkwood, Fred. B. Converse, C. J. Eddy |.organizing a company to erect an electric 


| light plant to cost about $30,000, for the 
purpose of lighting the town of Florence. 


Detroit, Mich.—The White Electrical 
Company, of Detroit, have filed articles of in- 
corporation. G. M. Wetherell, A. E. White, 
J. H. Brewster and W. W. Chapin are the 
incorporators. 


Chicago, Ill.—The Chicago Phonograph 
| Company, at Chicago ; to manufacture pho- 
| nographs and phonograph-graphophones ; 
| capital stock, $75,000. Incorporators, C. 
| W. Drew, F. 8S. James and William Tyler. 


Baltimore, Md.—The Electrical Construc- 
tion Company has been incorporated by C., 
W. Huntington, H. G. Lee, T. W. R. 
Duvall and others, to manufacture electri- 
cal machinery and supplies. The capital 
stock is $12,000. 

i§BSan Francisco, Cal.—The California, 
Water, Gas, Light and Fuel Company, with 
$250,000 capital stock, in 50,000 shares, all 
of which have been subscribed. Directors, 
Henry Pease, L. 8. Starkweather, J. H. 
Russ, C. W. Brown and D. C. Scott. 


Chicago, Ill.—The Magnetic Fire and 
Police Alarm Company, at Chicago; to en- 


PI page in manufacturing, operating and deal- 


ing in mechanical devices for fire alarms ; 
capital stock, $500,000. Incorporators, Mil- 
ton Weston, U. W. Weston and R. H. 
Mason. 


Eastport, Me.—The Eastport Gas and 
Electric Company, Eastport, Me. Capital 
stock, $50,000. Paid in, $375. Par value 
shares, $25. S. D. Leavitt, Eastport, presi- 
dent; N. B. Nutt, Eastport, treasurer. For 
furnishing light, heat and power, by elec- 
tricity, gas and steam. 

Seattle, W. T.—The Ranier Power and 
Railway Company, of Seattle. Capital stock, 











$100,000 ; trustees, George Kinnear, D. T. 
Denny, Roger 8S. Greene, D. 
Thomas Denny and John B. 
Denny. Object, to build, con- 
struct, acquire, maintain and 
operate steam cable and electric 
railroads in Seattle. 


Huntington, L. I— The Em- 
pire Gas and Electric Light Com- 
pany, of Huntington, has filed 
articles of incorporation at River- 
head. Thecapital stock is fixed 
at $200,000, shares $10 each. 
The company has purchased the 
brick necessary for the buildings 
at Keyport, and they have al- 
ready been shipped. 


Newark, N. J.--A new electri- 
cal company has been incorpor- 
ated at Trenton, to be known as 
the McDougall & Martin Electri- 
cal Company. The capital stock 
is $500,000, and $100,000 is 
paid in. The incorporators are W. E. 
Westcott, of New York; William McDou- 
gall, of East Orange, and Julius Martin, of 
this city. The company is organized for 
building street car railroads by direct cur- 
rent and storage batteries, and for central 
station work in supplying power for motors. 
The factory will be established in New York 
under the direction of Mr. McDougall, with 
Mr. Martin as electrician. 
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We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
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ing address of their paper changed by sending 
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Nearly all Gentian navies are using electric 
lighting devices of American origin, and no 
vessels, so far as known, have yet been pro- 
vided with installations superior to those 
equipped by the United States Government, 
either in perfection of design or quality of 
tieamaraees. 





It is most interesting to ‘read the ideas 
of those who anticipated great events, and 
to see how near they came to being fulfilled. 
The article on another page by Prof. Jack- 
man, written in 1846, describing how to 
manufacture a submarine cable and what 
would result from connecting two hemi- 
spheres, will be read with interest by every 
one. 


The electrical visitors to the Paris Exposi- 
tion are all getting back to America, and 
everyone is enthusiastic for a World’s Fair 
here in 1892. 





Electricity will be able to make the most 
interesting and most extensive showing of 
any one industry at the World’s Fair. It 
should be properly recognized and repre- 
sented to secure this desirable end. 





The Western Union Executive Committee 
have resolved to accept the Government 
telegraph business at the new rates estab- 
lished by the Postmaster-General, but under 
protest, until a settlement can be obtained 
of the points in dispute. 





The wire-tapping chap is apparently 
around again in New York. One day re- 
cently a telegraph line from the race course 
was tapped and run into a room where some 
operators had an outfit, and were able to get 
the result of the races in advance and specu- 
late to their advantage. Some 380 battery | 
cells were found by the police, but the guilty 
parties have not yet been discovered. 








Justice Edwards has seat to the Hud- 
son River Telephone Company a temporary 
injunction restraining the Watervliet Turn- 
pike and Railroad Company from operating 
the single trolley electric motor system 
within the city of Albany. The injunction 
will remain in force until the last Thursday 
of this month, when a motion to make the 
injunction permanent will be argued. 


There are several questions of importance 
that the telephone managers in the large | 
cities have to contend with, the chief of | 
these at present being the disturbance of the 
delicate telephone current of electricity by 
the much stronger electric light and electric | 
power currents. The many bright minds at 
work in this field will no doubt be able to 
satisfactorily solve the problem and do jus- | 
tice to all. 


Mr. J. S. Stone, who assisted Messrs, 
Sargent and Bishop in representing ihe 
American Bell Telephone and Western Elec- 
tric Companies at the Paris Exposition, has 
returned to New York. Mr. Stone is mak- 
ing a study of electrical science, a field of 
work which his talents particularly fit him 
to succeed in. Although quite a young man 
Mr. Stone is an accomplished linguist, speak 
ing anumber of foreign languages, among | 
them the difficult Arabic, which he learned 
during a residence of thirteen years in Cairo, 
Egypt, with his father, the late Gen. Stone, 
of the U. S. Army. 





Should the State electric light associa- 
tions prove a popular thing and each mem- 
ber of these organizations unite with the 
National Electric Light Association, the 
strength of the latter Association would be 
greatly increased and its usefulness and in- 
fluence much enhanced. The Massachusetts 
Association, as reported in the REviEw 
recently, starts off well, and it remains to be 
seen how many other States will follow this 
excellent example. The electric lighting 
men should be awake to the necessity of 
organization and closer affiliation, and the 
method which Mr. A. R. Foote is now so 
zealously advocating promises much good 
for this important and rapidly growing in- 
dustry. 





It would almost take a good sized book 
to describe the uses to which electricity is 
put by the Pennsylvania Railroad Company. 
For years it has been keenly alive to the 
great adaptability of electrical devices for the 
every day needs of its departments. It has 
just achieved another success owing to the 
safety guaranteed fast trains by the block 
signal system, and now is daily running a 
fast express train through from New York 
to St. Louis on a schedule many hours 
shorter than any other railroad. There is a 
sense of security in running trains protected 
by an electric safety system which inevitably 
insures faster service to the traveler, and no 
train can run too fast for the American 
traveler, 











THE TELEGRAPH CODE OF THE 
MILITARY SERVICE. 


General A. W. Greeley, the Chief Signal 
Officer, has ordered the discontinuance of 
the use of the ‘‘ General Service,” or Myer 
telegraphic code in the military service, and 
hereafter the American Morse alpbabet will 
be exclusively used, both on telegraph lines 
and in communication by flag signals. The 
Myer alphabet is composed entirely of dots 
and contains only two elements, one dot 
representing the figure 1 and two dots the 


figure 2. A few examples will show the 
cumbersome character of this code : 
Eh Sodcnx scdtnaselcteets 22 
PREP pores nee eer mene 2112 
isi oe Ba Soe ewenine <aiseonce 121 
My acta eorte seen Maes 1221 
pater ds Be dedesckaewes 2222 
Ee ee ee ee 21112 
Ne eta Aili alas ai aaron aceie 22122 
gp ore 22222 


The transmission of such a jumble of dots 


over a line was always tedious, distracting. 


and exceedingly slow, even when used by 
expert operators, and, when attempted by 


| soldiers, was seldom of any practical use. 


In signaling by flags and torches a motion 
to right signified ‘‘1,” and a motion to the 
left signified ‘‘ 2.” 

In sending Morse characters with flags or 
torches the dot is represented by a motion to 
the right and the dash by a motion to the 
left of the sender, a slight pause at the lowest 
point of dip being made to indicate a long 
dash, while a space is represented by a 
‘front’ motion. The rate of transmission 
by this method is four or five words per 
minute. Experiments made at the Signal 
Office office demonstrated that a good Morse 
operator can read and record the flag signals 
at sight, without practice. In the event of 
a war the army signal officers will know how 
to operate Morse telegraph lines, and Morse 
operators will be fully qualified to telegraph 
with flags whenever necessary. 





The treasurer of the Mexican Telephone 
Company, at Boston, has just received a 
remittance from Mexico for the profits of 
October. Thisis the fifth consecutive month 
of such receipts, and each month shows a 
slight gain on its predecessor. The tele- 
phone business of this continent is generally 
good. 

J. A. Mitchell’s article on ‘‘Contem- 


porary American Caricature,” in the Decem- 
ber Scribner's, will contain cartoons by 





| 17 of the leading American humorous artists, 


including Nast, Keppler, Frost, Gibson and 
MeVickar. It is intended to have other 
articles on French, English and German 
caricaturists. 








We learn that an improved process for the 
production of aluminum and magnesium has 
recently been invented, by which the cost of 
these abundant metals will be reduced to a 
point enabling them to be used for industrial 
purposes generally. Arrangements are in 
progress for working the inventions on a 
commercial scale, and for applying it to the 
production of metallic chromium and others 
of the rarer metals. 








The great progress which America has 
been making in the last year or two in 
electricity seems to have awakened the cities 
of Europe from their latent lethargy. An 
electrician from Pittsburgh, Pa., who is now 
traveling in Europe for the purpose of in- 
vestigating some electrical metters, has 
written to a friend in Pittsburgh, and in his 
letter says: ‘‘ While it is true.that Pitts- 
burgh has now the largest electric light 
plant in the world, I think that some of the 
Huropean cities will soon rival our gas city. 
I was in Venice not long ago and I find that 
even an old city like that is about to estab- 
lish an electric light plant of 15,000 lights, 
and what may be especially interesting to 
you is the fact, that the Westinghouse Elec- 
tric Company will furnish the machinery 
for the central station. The city of Berlin 


is also being supplied with a central station 
plant of even 60,000 lights. In Vienna a 


plant of 20,000 lights is now in operation, 
while in addition three others are being put 
in, each with a capacity of 15,000 lights. 
And so it goes, all over the continent and 
England,” 





RLECTRICAL NEWS. 


What is Transpiring in Electrical 
Cireles in the Leading Cities. 


OUR BOSTON LETTER. 


Navy Yard.—An appropriation of $15,000 
for an electric light plant at the Charleston 
Navy Yard has been asked for. 

Newton, Mass.—President H. M. Whitney, 
of the West End Company, and other prom- 
inent guests, were entertained recently by 
the Young Men’s Assembly, an association 
of business men. The banquet, held in the 
Town Hall, was followed by a discussion 
of the subject of widening Mt. Auburn 
street, to allow room for an electric street 
railway. 

New Lines Running.—Last Thursday the 
electric cars between Grove Hall and the 
Tremont House, via Warren and Dudley 
streets and Shawmut avenue, began runnin 
on a10 minute schedulé. Two engines oad 
six generators are now in place at the central 
power station, and the three other engines 
and nine generators, which are to constitute 
the temporary plant, will be put in as 
rapidly as possible. It is now expected 
that the electric cars between Harvard and 
Park squares, via Charles street, will begin 
running within a day or two. 

New England Wiring and Construction 
Company.—This company has just increased 
the plant of the Marlboro, Mass., electric 
light station by two 600 light Edison incan- 
descent machines. The Boston Belting 
Company have had their plant increased 60u 
lights, and the Edwards Manufacturing 
Company, of Augusta, Me., have ordered a 
plant which is to furnish them 800 lights. 

The Westinghouse Company have nearly 
completed an entire central station plant, 
which they have been installing in their 
offices at 620 Atlantic avenue, for exhibition 
purposes and also to furnish light for the 
oftices. In the basement a 500-light alter- 
nating current machine is driven by a 
Westinghouse high-speed engine, and the 
connections and wiring are models in their 
way. A 100 volt current is used in the 
basement, but when carried up into the 
offices, it passes through converters which 
reduce it to 50 volts. The converter system 
is very thoroughly illustrated, and one can- 
not help but admire the ease and simplicity 
with which a current of high tension is re- 
duced so as to be available for house and 
office lighting. The switchboard is very 
handsome and, situated in the main office, 
exhibits to advantage all the fixtures which 
are shown upon it. These include street 
lamps in series, motors with fan attachments, 
porcelain cut-outs and rosettes, ampere- 
meters and voltmeters entirely encased in 
glass and everything necessary to com- 
pletely equip a model switchboard. 

Boston Electric Club.—Mayor Hart, the 
Fire Commissioners, B. 8S. Flanders, super- 
intendent of fire alarms ; Henry A. Chase, 
police electrician; W. E. Decrow, of the 
Gamewell Fire Alarm Telegraph Company, 
and Charles Holtzer, of the Holtzer-Cabot 
Electric Company, were the guests of the 
Club at the semi-annual dinner given at the 
Boston Tavern last Tuesday evening. The 
president of the Club, W. J. Denver, occu- 
pied the chair and introduced the speakers 
of the evening. Mayor Hart said that he 
was in favor of such a plan in the use of 
electricity and the running of wires as 
would best result in the comfort and safety 
of the public. 

Rowell’s Automatic Switch.—A_ large 
party of gentlemen from Boston, Lowell, 
Nashua and other neighboring cities went 
down to Lynn last Thursday to see the 
practical working of the Rowell] automatic 
switch in use on the Myrtle street electric 
line of the Lynn & Boston Railroad Com- 
pany. The car was run across it at all 
speeds, the switch never once failing to do 
its work. 

It is operated by two upright arms at the 
side of the track near the rail, directly under 
the axle box of thecar. These upright arms 
or levers are connected to arms upon a rock 
shaft which controls the switch tongue by a 
rod and crank. The upright arms are oper- 
ated by either of two wheels bung from the 
axle box, which, when not in use, are drawn 
up close to the truss of the car by a spring, 
and are brought into position. to set the 
switch by a lever in front of the driver to be 
operated by hand power, or can easily be 
arranged to be operated by foot power. 

The Annual Meeting of the stockholders of 
the West End Street Railroad Company was 
held last Thursday. The following facts 
from the official report on construction of 
electric roads may be of ivterest : Cost of line 
construction, comprising 14.06 miles double 
track, 3.175 miles single track, in all equal 
to 31.295 miles single track, $146,546.70. 
Cost of incomplete work on lines under con- 
struction, which includes the labor cost of set- 
ting 1,678 poles, $6,239.98 ; cost of cement, 
stone and other materials, and expenses of 
setting ; also prrchase of 1,655 poles, $40, - 
565. 45—$46, 859.38. Total, $193,406.08, 

Power stations—Cost of Allston station, 
land, buildings, chimney and equipment, 
$116,426,65, Central power station, amount 
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thus far expended in construction and 
equipment, $40,149.20. Total, $156,575.85. 
Electric car houses and shops, $16,333.32 ; 
engineering and general expenses of electric 
construction, $46,236.74; electric cars, 
$150,973.64; total cost vf construction, 
$562,674.63. 

The Boston Press Club were entertained at 
their rooms on Saturday evening by an 
exhibition of the electrical piano, which was 
very much enjoyed by all the members. 

Electrical Glass Company.—This is the 
title of a new corporation which is being 
formed in this city. The company have 
about concluded the purchase of the entire 
plant of the Sandwich Glass Company which 
they will operate in the exclusive manufac- 
ture of glass goods for electrical purposes. 
Several valuable patents are owned by the 
company, among others being one for mak- 
ing a perfect thread on the inside of an 
insulator. 8. L. C 

Boston, Mass., Nov. 18. 





OUR CHICAGO LETTER. 


An Interesting Catalogue.—George Cutter 
has just issued « valuable catalogue. The 
first 27 pages contain tables of information, 
dimensions and resistances of pure copper 
wire, equivalents of wires, tables showing 
the difference between wire gauges, volts 
lost at different per cent. drop, incandescent 
wiring tables, etc. On pages 10 and 13 will 
be found tables that are especially valuable, 
showing the amperes per motor at efficiencies 
for various horse-powers up to 150, and 
various voltages up to 1,200, and amperes 
per lamp of various candle-powers and volt- 
ages. The balance of the catalogue is de- 
voted to a description of supplies and prices, 
so arranged that at a glance one can tell 
what is needed in each department and the 
cost of same. Mr. Cutter is manufacturing 
for immediate shipment 5,000 small hoods 
for street lighting to tit Thomson-Houston 
and Westinghouse lamps, and 2,000 large 
street hoods. Special attention has been 
given this matter, in the study of the curves, 
to give the greatest radius to the light. 

Sales.—Mr. Bowen, of the Hawkeye Elec- 
tric Company, has just returned from a 
northern trip and reports the following sales: 
Drake Block, St. Paul, Minn., 300 incandes- 
cent; Earhuff Organ Company, 250 incan- 
descent ; Bloomfield, lowa, 700 incandescent ; 
Moline Wagon Company, Moline, Ill., 300 
incandescent; Davenport Grain and Malt 
Company, Davenport, Iowa, 100 incandes- 
cent. 

The Excelsior Electric Company report 
the following sales for the past week : Village 
of Blue Island, Ill., 30 are lights ; Queen 
City Electric Light Company, Gadsden, 
80 are lights; Alabama Union Stock Yards 
and Transit Company, 30 arc lights and a 
Corliss engine of 150 horse-power capacity ; 
one 5 and one 3 horse-power motors to the 
Consolidated Electric Light and Power Com- 
pany, Kansas City, Kas.; one 3 horse-power 
motor to the Charlotte Electric Light Com- 
pany. 

Notes.—The Electrical Construction and 
Supply Company reports the closing of a 
contract for wiring the Julien Hotel at 
Dubuque, Iowa, for a 150 return call an- 
nunciator. 

The} Electrical Supply Company have 
lately received a large shipment of under- 
writers’ wires of all sizes, which is noticea- 
ble for its smooth finish. 

Gas Engines.—The Chicago branch office 
of the Otto Gas Engine Company sold to-day 
the largest gas engine used in the United 
States and undoubtedly the largest used for 
driving electric light machinery in the world. 
The engine is of 100 horse power capacity” 
and will be used by the Oskosh Electric 
Light Company, Oskosh, Wis., in driving 
Brush arc dynamos. This engine was 
ordered on the strength of a severe test given 
two of these engines, one of 40 horse power 
and one of 50 by the same company at 
Racine, Wis. 

Personal.—R. T. McDonald, of the Fort 
Wayne Electric Co., with his private secre- 
tary, arrived in the city on Friday.— 
Walter K. Freeman, of the National Electric 
Co., of Eau Claire, Wis., was a recent visitor 
in the city.—Norman Williams, president of 
the Chicago Telephone Co., has returned 
from a visit of four months in Europe and 
the East. 

The Chicago Telephone Company is experi- 
menting at their Stock Yards exchange with 
the metallic circuit, and it is proving a grand 
success. It has been decided to make it a 
permanent thing at that exchange, and it is 
the company’s intention to use it eventually 
at the main office. 

The Fort Wayne Electric Company have 
installed a very fine plant in the Adams Ex- 
press Company’s building for the Central 
Electric Light Company. 

The plant at present has a capacity of 
5,000 alternating lights and it is the intention 
of the company to furnish light to the entire 
block. 

Hamilton, Corliss and Armington & Sims 
engines with an agyregate capacity of 400 
horse-power furnish power for the dynamos. 

The Central Electric Company.—This com- 
pany was formed in this city a little over 





two years ago, by Messrs. W. H. and George 
A. McKinlock, two energetic young business 
men from Detroit, Mich. he growth of 
this company has been something remark- 
able, starting as they did on a small scale at 
No. 40 La Salle street. Soon after they found 
that business demanded a change, which was 
made, the company leasing the building now 
occupied by them at 42 La Salle street. Still 
the business increased, and recently the 
Messrs. McKinlock realized that larger quar- 
ters must be found. Accordingly they leased 
to-day the large building at 116 and 118 
Franklyn street, between Washington and 
Madison, to which building they will remove 
about January Ist, 1890. 

The building will be fitted up with all 
modern improvements, an electric light plant 
put in, and also motors for power in run- 
ning elevators, fans, etc. 

A novel scheme has been determined on 
in the way of a sign on the building which 
will represent the ‘‘Okonite” trade mark, 
consisting of a bank of incandescent lights. 
For this success and growth the manage- 
ment is to be congratulated—it is a clear case 
of merit winning. D. B. D. 

Chicago, Nov. 16, ’89. 





OUR WASHINGTON LETTER. 


The Eckington Road is laying a heavy bare 
copper wire between the tracks, with 
branches soldered to every rail. This is one 
of the useful things introduced by the Thom- 
son-Houston Company since the Eckington 
road was constructed and it is expected to 
improve its working. The new Catholic 
University, which was dedicated on the 13th 
inst., is lighted by 600 incandescent lamps 
from the Eckington Thomson-Houston al- 
ternating plant. The 1,000-volt current is 
carried about two miles to transformers, 
located just inside the basement wall of the 
building where it is reduced to 52 volts. 

The Greenfield System of Tubing placed 
in Vice-President Morton’s large hotel has 
proved of great utility, inasmuch as it was 
found necessary to replace all the wires with 
other kinds of larger size and better insula- 
tion, and, without some means of drawing 
out and in, this would have been impossible. 

Sprague Gets the Contract.—The Treasury 
Department has ordered a two horse-power 
electric motor to be used in driving machines 
for numbering and cancelling bank notes, 
bonds, etc. ids for this motor were as 
follows : 


R. B. Smith (Sprague motor)... ............ $163 
aint cian: mane eccnesiees 


169 

“C. & C.” Electric Motor Co................ 185 
Excelsior Electric Co ...........ccccsceeceees 187 50 

Jos. U. Burket & Co. (Perret)............. .. 200 

Thomson-Houston Co.................0.0.005 225 

Eddy Electric Mfg. Co.................000005 250 

Daft Electric Light Co...............ccsee000 275 
Horses will be so Cheap ‘‘ Beggars May 
Ride.’’— The Brightwood Railway Company, 


which has been running horse cars since its 
opening six weeks ago, will make another 
attempt to obtain from Congress the right 
to operate an overhead electric system. It 
has never contemplated equipping the road 
with storage battery cars. The Judson 
Pneumatic Company has just concluded 
arrangements to make the Brightwood line 
the seat of operations for constructing the 
first practical working road under its system, 
and will lay a second parallel track one and 
one-eighth miles in length on which it is 
expected cars will be run by the pneumatic 
apparatus some time within a year. A 
technical description of the Judson system is 
too long to be given here. The car has a 
‘* grip” in the shape of a pair of legs which 
straddle a smooth, revolving cylinder, laid in a 
conduit between and parallel with the rails. 
The grip legs are arranged so that one will 
move forward on the cylinder while the 
other moves backward, and vice versa, and 
the revolving cylinder operates on them like 
an endless reversible screw of variable pitch, 
propelling the car in either direction and at 
any desired speed. The cylinder is revolved 
by small pneumatic engines, placed at in- 
tervals of about 1,000 feet along the conduit, 
operated by compressed air conveyed in 
ipes from a power house at the end of the 
ine. This Brightwood road will cost be- 
tween $75,000 and $100,000. The follow- 


ing statement of the comparative cost of 
operating is given : 

By horse system.......... 9.8 cents per car per mile. 
By cable system... . 8.9 en es Pee 

By Julien system. .......5.3 “ o 6 

By Judson system........ 2.7 “ “ou 


Still cheaper than any of the above men- 
tioned systems, according to the statement 
of President Samuel M. Bryan, of the C. & 
P. Telephone Company, will be another 
street car motor which he is shortly to bring 
out. This is an invention of Wm. E. Prall, 
the originator of the heat and power system 
in use in Boston. In this system the cars 
are to. be propelled by superheated steam 
generated in a coiled pipe boiler by the heat 
of a small naphtha burner, the boiler being 
supplied with water heated to 400° F. from 
a tank to be filled at the beginning of every 
four hours’ trip. The Prall Tramway Motor 
Company is constructing a car at yA ah 


Washington, D. C., Nov. 16, 1889. 





OUR ST. LOUIS LETTER. 


Electric Railways.—Much interest has 
been taken of late in electricity as a motive 
power. Three car lines have been experi- 
menting with it preparatory to adopting it, 
and wires have already been strung across 
the bridge and a power house erected in East 
St. Louis to afford rapid transit between the 
two cities by the Sprague system. 

Electric Lighting —An ordinance provid- 
ing for 400 more arc lights has been sub- 
mitted to the municipal assembly, as the 
number decided upon for illuminating the 
city was found to be inadequate. If passed 
it will make an additional cost to the city of 
$30,000 per year. Light Inspector Matlack, 
in his report of the progress being accom- 
plished in lighting the city by electricity, 
states that 9,069 poles are being put up and 
strung with the wires and lamps, and that 
the four 600 horse-power engines have ar- 
rived and will be placed in the power-house 
at once. Some difticulty has been experi- 
enced by the contractors in setting the poles 
and stringing the wires, owing to the obsta- 
cles the private electric telephone and tele- 
graph companies have given them in respect 
to pole space and ground space. To facili- 
tate them in their work, and in part to do 
away with this difficulty, the mayor has 
authorized the company to use all the poles 
owned by the city. Rumors that the com- 
ag | will not be prepared to light the city 

yy 1890 have spread, but from the present 
outlook everything appears propitious. 

A movement to illuminate Broadway ex- 
tensively, in addition to the lamps accorded 
it by the city, is going on. The cost will be 
$15,000 per year, of which $12,000 have al- 
ready been subscribed by merchants doing 
business on that thoroughfare. 

Personal.—J. S. Ambrose, proprietor of 
an electric light plant at Springfield, Mo., is 
visiting the city.—H. H. Westinghouse, of 
Pittsburgh, one of the great firm of electric 
machine manufacturers, is spending a few 
days here.—J. F. Robinson, owner of the 
electric light plant at Eugene, Ore., is a late 
arrival. W. H. B. 

St. Louis, Mo., Nov. 16. 


OUR KANSAS CITY LETTER. 


The Missouri and Kansas Telephone Com- 
pany are rapidly extending their lines. A line 
completed from Witchita to Hutchinson 
last week will take in Wellington, Winfield, 
Newton and Arkansas City. It is expected 
to have a line completed to Sedalia by Jan. Ist. 
The company are now operating 50 toll 
stations with 1,600 miles of wire, and at the 
yous writing have 2,539 subscribers in 

ansas City alone. 

Sales.—L. S. Jenkins, special agent of the 
Royal Electric Company,report the following 
sales within the past 10 days: Kansas City 
Desicating Company, 25 incandescent lights; 
C. H. Talmage, 10 horse-power motor. 

Paul W Bossart, agent Western Electric 
Company, Chicago, closed a contract with 
the Manhattan Electric Light Company, 
Manhattan, Kan., to furnish and install 20 
are lights and 500 incandescent. Storage 
system will be used in connection, but the 
capacity of same has not yet been decided. 

The Interstate Company.— Work is pro- 
pom rapidly on the new plant of the 

nterstate Company on West 5th street, and 
the company are in hopes to be able to fill 
the constant demand and standing orders for 
light in the near future. 

KANSAS CITY, KANSAS. 


The Consolidated Electric Light and 
Power Company are increasing the capacity 
of their model plant rapidly. During the 
past three weeks they have installed four 30- 
light arc machines of the Excelsior system, 
and one 750-light Westinghouse alternating 
machine. This will give the company a 
capacity of 300 arc lights and 1,500 incan- 
descent. An Armington & Sims engine of 100 
h. p. has been purchased and will be used to 
drive the Westinghouse alternating dynamos. 
The management of the company and the 
operation of the plant have changed we | 
in ap 60 days. Mr. Freidburg is still 
retained as manager, and Mr. G.W. McCom- 
mon has been installed as superintendent 
and Mr. C. M. Griffin as electrician. 

The Empire Electrical Construction Com- 
pany has n incorporated under the laws 
of the State of Kansas, and have opened for 
business at 536 Minnesota avenue, in the 
Ryus Block. The following named gentle- 
men are the present officers: N. N. Webster, 

resident; W. D. Burford, superintendent ; 

. R. Hayes, secretary and treasurer. 

Kansas City, Nov. 13. 








The bid of the Edison Illuminating 
Company, of Newport, R. I., which com- 
peted with the Newport Illuminating Com- 
pany for the street: light contract, was for 
75 arc lights, Thomson-Houston system, 
2,000 candle-power, 50 cents per light per 
night ; for all additional up to 100, fifty 
cents; all additional over 100, forty-five 
cents ; for 365 nights in the year two cents 

r night less, or 48 and 43 cents; for the 
nterior incandescent lights by meter, one 
cent per hour for 16 candle-power, 134 cents 
for 82 candle-power. 





Electric Light for China. 

The Westinghotise Electric Company are 
rapidly extending their foreign business. We 
recently stated that a syndicate hus intimated 
their intention to illuminate Canton, China, 
with the Westinghouse alternating system, 
and has placed an initial order for a 1,500 
light plant. All the electrical apparatus, 
including dynamos, indicating, regulating 
and switching apparatus, converters, lamps, 
sockets, cut-outs, switches, etc., were shipped 
at one time from the large factories of the 
Westinghouse Electric Company, in Pitts- 
burgh. The telegraphic order for these 
goods was received by way of San Francisco 
on the 5th of November, and the complete 
shipment was made on the 10th. Mr. W. R. 
Hitchcock, electrical engineer, well known 
in electrical circles, left his station in the 
East on the 13th inst., proceeding by way of 
Pittsburgh and San Francisco to take charge 
of the installation of this important plant. 





GENERAL ELECTRICAL ITEMS. 

The construction of the electric rail- 
way at Macon, Georgia, previously reported 
as having been granted a franchise, is pro 
gressing rapidly. At least two miles of wire 
is reported to have been hung. 

The Adams, Mass., Electric Light Co. 
will begin next week to string wires for 
the incandescent lighting system. A new 
dynamo is expected soon, and the system will 
be in working order by Christmas. 

At the Telephone —‘‘ Hello!” ‘‘ Well, 
what is it?” ‘‘ Who is that?” ‘‘ Jones, 
Who are you?” ‘‘Me? Why don’t you 
know me?” ‘ Well, really, yes—I know 
your face, but I have such a poor recollec- 
tion of names.” — Memphis Appeal. 

The Pennsylvania Telephone Company 
has accepted the ordinance adopted by 
Council and authorizing its erection of poles 
and wires at Chambersburg, Pa., and before 
Christmas the telephone exchange will be 
in operation there. The exchange when in 
operation will employ lady operators, who 
will be assisted by a messenger boy. 

The annual meeting of the stock- 
holders of the Oakland, Maine, Electric 
Light Company was held a few days ago. 
Major A. R. Small and E. M. Foster were 
re-elected president and treasurer, respective- 
ly, and H. W. Wells was elected a director 
and general manager, in place of F. E. 
Dustin, who is soon to leave the State. 


The National Electric Company of 
Eau Claire, Wis., has received within the 
past week three orders for electric light 
plants: A 1,000 light plant at Hempstead 
Long Island ; 750 lights at Three Rivers, 
Mich., and a 1,000 light plant at South 
Bend, Ind. Besides these a plant of 500 
lights has been put in at Portage, and 750 
lights at Goshen, Ind. 


The Providence Construction Company, 
of Providence, R. I., has completed the 
work of wiring the new Providence Coal 
Company’s pockets, which are the largest in 
the world, being capable of holding 30,000 
tons of coal. The company has placed in 
the pockets more than 400 pounds of wire, 
covering about 8,000 feet, fixing for incan- 
descent lights, the alternating current, 25 of 
them of 50 candle power and three smaller. 


A rather novel comparison was re- 
cently made by Prof. L. J. Black, of Kansas 
University, at Lawrence, Kan. He com- 
pared the brightness of the light of the full 
moon with the arc lights of that city, by 
means of a suitable photometer. At a dis- 
tance of 100 feet from the arc light he found 
its average brightness to be about 25 times 
that of the full moon. This means that if 
arc lights of the same brightness as those in 
Lawrence are placed at a distance of 50 feet 
above the earth, the brightness of their light, 
as seen from the base of the tower, will be 
about 100 times that of the full moon, or 
rather more than that if the are light is 
viewed at the angle of greatest illumination. 
It also indicates that if arc lights of this 
brightness are placed 1,000 feet apart, at the 
point midway between them the brightness 
of the electric light will be equal to that of 
the full moon. 
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»* Reading, Pa., will soon become one 
of the ‘‘long distance cities,” as soon as 
right of way can be obtained on certain 
streets. 


»*» Kansas City, Mo., will soon have tele- 
phone connection with Wichita, Kan. The 
Missouri and Kansas Telephone Company is 
building the line, which is nearly completed. 


«*» Thomas A. Edison has made a con 
tract with the Mexican Government to fur- 
nish post offices with phonographs for 
transmission of messages. Majority of Mex- 
icans cannot read or write. 


x", J. R. Davis, J. K. Perry, of Dar- 
danelle ; W. W. Marlin, of Conway, Ark., 
and others, lately mentioned as contemplat- 
ing building telephone lines, have organized 
the Arkansas Territorial Telephone Com- 
pany. Mr. Perry is president. The com- 
pany will commence work at once. The 
capital stock is $50,000. 

«x, The enemies of electricity are now 
getting their batteries in line to make the 
usual wioter attack. During the summer 
when the little electric fans and the incan- 
descent lamps are about the only things 
which make our homes, offices and places 
of amusement at all comfortable, they keep 
pretty quiet, but do a lot of thinking. Now, 
when the little fan is resting quietly on its 
shelf, gathering dust, they will proceed to 
bombard it with their small shot. It is a 
good deal like striking a man when he’s 
down. 


»", The French Government has issued 
new regulations for improving the telephone 
service which has recently been taken over 
by the State. A new scale of charges has 
been arranged as follows: For the use of a 
Post Office telephone cabin in Paris, 5d. for 
every five minutes ; elsewhere, 244d. The 
use of a telephone line between two towns is 
to be charged for at the rate of 8d. for every 
hundred miles and for every five minutes. 
Persons having telephones at their houses 
may use the long-distance lines at the 
same rates. No alteration is made in the 
charge for telephone messages between Paris 
on the one hand and Brussels, Lyons and 
Marseilles on the other, which remain at 3f., 
2f. and 3f. respectively. Villages where no 
telegraph office exists may erect a telephone 
line at their expense connecting them with 
the nearest telegraph office and send and 
receive telegrams without extra charge. 


»*, It was ina grocer’s place last Satur- 
day morning that the propensity to growl 
was once more illustrated. Two gentlemen 
entered, one after the other, during the 
heaviest part of the heavy downpour of that 
day, and asked permission to use the grocer’s 
telephone. The first man rang up ‘‘ Central,” 
then waited perhaps 60 seconds before he 
got a reply. He spent the interval in de- 
nouncing the system. ‘‘Confound tele- 
phones, any way,” was one of his mildest 
remarks, and ‘‘ They’re more of a nuisance 
than a convenience,” another. Finally, 
however, he got ‘‘ Central’s” attention, and 
in due time delivered his message. Then 
the other man took his place. There was 
even a longer delay this time, and when he 
had called up the man he wanted it was hard 
for him to hear his replies. Like his prede- 
cessor he was full of discontent. ‘‘ If there’s 
a storm,” he said, ‘‘when a man wants to 
use the telephone it’s sure to be working its 
poorest,” and similar remarks. Yet the 
joint time of both men at the ’phone was 
barely five minutes, and one had told his 
physician that he needn’t call after all, as 
his boy was all right, and the other had rung 
up an expressman to call fora trunk going 
out by the noon train, and both had bor- 
rowed the service from the company and a 
subscriber.—J. Y. Sun 





From an Admirer of the Telephone. 


AN ENTHUSIASTIC PENNSYLVANIA EDITOR 
VISITS NEW YORK AND IS IMPRESSED 
WITH THE TELEPHONE AND 
THINGS. 

The telephone is always of interest, and 
never fails to supply its proportion of elec- 
trical news. Recent rapid advancement in 
the direction of long distance work, under 
the present progressive management, has 
made the telephone of fascinating interest, 
and the bright writers of the daily press 
have promptly made use of it. 

A member of the staff of the Reading, 
Pa., Herald, recently investigated the tele- 
phone and other things in New York, and 
describes his visit and impressions in the 
following entertaining manner : 

Hello! 

It was a small, modest hello, about big 
enough to be heard across a small. room. It 
was uttered up in the fifth story of sky- 
scraping building in New York, and was 
spoken into a small vulcanized rubber fun- 
nel mounted on arm on an oak desk. That 
was all. But that Hello! took advantage of 
its opportunities and travelled. It went 
down through the desk, down through the 
floor into the basement of the building, then 
out into an underground conduit, rushing 
along under all the turmoil and rush of 
New York City, then up the Hudson, taking 
a squint at the Palisades, past Yonkers 
and Tarrytown and Sleepy Hollow, then 
out into the land of wooden netmegs, to 
and through New Haven, Hartford, Pro- 
vidence, Newport, on to Boston. 

It crossed rivers and mountains, traversed 
the course of fertile valleys and past busy 
factories, noisy with the whirr of a thousand 
machines. It went through lonely forests, 
past places where they used to burn witches, 
and scenes familiar to the Pilgrim Fathers. 
It heard the music of the sea, it saw the 
homes of the rich and the poor and it caught 
a glimpse of Bunker Hill monument before 
it plumped into the city of baked beans and 
reached its destination in the ear drum of a 
man seated in a high building there. 

It had travelled two hundred and fifty 
miles and it had accomplished the journey 
in the twinkling of an eye. In about one 
millionth of the time it takes to say Jack 
Robinson, it was there. It had turned a 
thousand curves, it had climbed up and slid 
down a hundred hills, and yet it came in at 
the finish fresh as a daisy on a dewy June 
morning. It was as if by a miracle the 
speaker had suddenly stretched his neck from 
New York to Boston and spoken gently into 
the listner’s ear. It beat all to smash all the 
incantations of Merlin and the magii of old. 
It matched with sober truth the picturesque 
lies of Munchausen, Jules Verne or Haggard. 
In plain United States, it was the long dis- 
tance telephone, one of the wonders of 
modern scientific attainment, and destined 
to work many new wonders in the near 
future. 

As the long distance telephone service is 
about to be introduced into this city, a Herald 
man had gone to New York to investigate 
its workings, and after examining the plant 
and offices of the company, he held conver- 
sations with people of his acquaintance in 
Boston and Philadelpbia with as much ease 
as if they were in the same room. 

The headquarters of the long distance 
company are located in the big eight story 
building of the Metropolitan T elephone Com- 
pany, at 18 Cortland street. This is the elec- 
trical center of New York, and the big 
building is full of marvels. It is the head- 
quarters of the largest telephone exchange in 
the world, and counting all its connections, 
probably eight or ten millions of people can 
whisper into it over the great sheaves of 
wires that lead into it from all points of 
the compass. This building is crammed full 
of electricity from basement to roof, every- 
thing goes by electricity, and the hundreds 
of offices in it are occupied by people who 
deal in tame lightning or are engaged in the 
industries auxiliary to it. 

The Herald investigator was first taken to 
the cellar under charge of Mr. Edward J. 
Meany, the Chicago manager of the Long 
Distance Company, and Mr. Francis J. 
Hovey, of New York, special agent of the 
same company. Here are located the dy- 
namos which furnish light and power to the 
building. The current is not taken directly 
from the dynamos, but through the medium 
of a storage battery plant which is the largest 
in the world, and which stores enough elec- 
tricity to light the building for several days 
if necessary. But the most interesting thing 
about the basement is the cables. These 
come in in great sheaves from the subways in 
all directions. There seem to be enough 
wires here to swing the great Brooklyn 
bridge, but every one of them has an indi- 
viduality, since it goes to a subscriber, and 
the experts who are .ooking after them can 
at once locate any particular wire in the 
mass. While looking at them it seems im- 
possible to believe that through them are all 





the time pulsing the voices of perhaps a 
thousand people from one end of Manhattan 
Island to the other. 

From the basement the Herald inves- 
tigator was taken to the operating room of 
the Long Distance Company on the fifth 
floor. Here was a switchboard, by means 
of which, in connection with another to be 
méntioned later on, the people in a region of 
country with Buffalo, Albany, Portland, 
Me., Scranton, Pa., and Washington, D. C., 
can talk with each other. There are some 
12 operators, and they are constantly 
answering calls from all parts of the ter- 
ritory embraced within the radius given 
above. All the manufacturers of the towns 
of New England are constantly talking to 
their agents and correspondents in New 
York ; Philadelphia call up Boston, or some- 
body down town wants to talk to Washing- 
ton. You can call up Newport, Buffalo, or 
any one of half a hundred towns in the 
Eastern and Middle States. You can call 
up Benjamin Harrison and ask him what he 
thinks of Ohio, or ring John Wanamaker’s 
bell and ask him for a post office. There are 
17,000 telephone subscribers within a radius 
of 33 miles of New York, and any one of 
these can, through the mechanism in this 
room, have his wire connected with one of 
the long wires and then let her go for 500 
miles, and it won’t take him more than a 
minute or two either to find the man he is 
after if he is near the phone. 

The switchboard upon which such wonders 
are worked communicate with the 9,000 
New York subscribers through the great 
board in the operating room in the seventh 
floor, which is a marvel to all telephone men, 
as well as laymen. It is 400 feet long and 
extends around three sides of the building. 
All the space on the board in front of the 
operators looks like the lid of a pepper box. 
It is pierced with over 1,500,000 holes into 
which the plugs are put to make the con- 
nections between subscribers. From 90 to 
100 girls sit in front of this chinning for all 
they are worth and speaking to more people 
in a day than the President shakes hands 
with at a reception. This room, with its 
millions of wires as well as all the electrical 
part of the business of the company, is in 
charge of Mr. J. J. Carty, one of the 
brightest and brainiest of the younger elec- 
tricians of the country. He hasa speaking 
acquaintance with every telephone wire in 
New York, and is constantly devising im- 
provements in the service. 

After leaving this room and its long row 
of pleasant-faced busy girls, the long distance 
*phones were tested from Mr. Hovey’ 8 office, 
as stated above, and Boston and Philadelphia 
were talked with, with more satisfaction 
than in speaking between any two points in 
this city. 

As is known, the company has now com- 
pleted its long distance line as far as this city 
and will establish an office here as soon as 
the necessary permission is given to errect 
its lines through the city. There is also a 
line building to Easton and thence through 
Bethlehem, Allentown, Hazleton, Wilkes- 
barre, Pittstonand Scranton. The line from 
Reading will connect with the latter. 

‘The company makes connections with all 
the local exchanges in the cities through 
which it passes and will do so here, and will 
also open a pay station where people, whether 
telephone subscribers or not, can have the 
use of the wires. When this office is opened 
any one in Reading may call up and talk with 
people at their homes and in their offices in 
no less than 12 States, and when the line to 
Chicago is complete a half a dozen more will 
be added to the list. Itis altogether possible 
that in less than two years nearly all the States 
east of the Mississippi may converse with each 
other. Mr. Meany says they have talked 
with ease over 700 miles of wire, and he has 
no doubt but that it is feasible to talk from 
ocean to ocean. The greatest difficulty now 
experienced is with underground circuits. 

Wherever they are compelled to use these 
the service is marred in proportion to the 
distance that must be traversed. They have 
found this to result in every case where they 
are compelled to run cables for any distance. 
With these eliminated absolutely perfect 
service can be rendered to the remotest 
points. In erecting the long distance lines 
a complete metallic circuit is used. That is, 
there are two wires and no ground connec- 
tion. The best No. 12 copper wire is used. 
and the absence of ground connection and 
the superior manner of construction prevents 
all extraneous noises’ and the cross talk and 
other annoyances, and which are so trouble- 
some on ordinary lines. The company has 
profited by the experience in telephony of 
the last ten years, and it is able to furnish 
connections that stand the severest strain that 
lines have yet been put to. 

After learning these facts, the Herald man 
enjoyed the hospitality of the New York 
Electric Club, on 22d street, which numbers 
among its members .all the leading electri- 
cians of New York and vicinity. It occupies 
a handsome four-story brownstone house, 
and the wit of the. men who assemble in its 
rooms is as sparkling and brilliant as the 
element which they have made their servant. 
A portrait of Thomas A. Edison, the vice- 
president of the Club, adorns the wall of the 





reception room, and the original of the pic- 
ture often drops in to chin about lightning 
with the brainy men who assemble there to 
talk of and plan new marvels in electric 
science. Whether the cooking of the Club 


‘is done by electricity the Herald man did not 


inquire, but there was a magnetism about 
the viands and the table that could not be 
resisted. 

Among those to whom the writer was in- 
debted for special courtesies besides those 
mentioned were: Edward J. Hall, Jr., vice- 
— of the American Telegraph and 

elephone Company; W. H. Fairbanks, 
general superintendent of construction ; H. 
P. Marshal, assistant superintendent ; C. J. 
Cutler, vice-president of the Metropolitan 
Telephone Company, and E. J. Hall, Sr., 
vice-president and general manager of the 
Bell Telephone Company, of Buffalo, N. Y. 





A New Submarine Boat. 


The ‘‘ Goubet,” the name of the boat built 
by a private firm at the expense of the State, 
says the Cologne Gazette, is a little boat 5.60 
meters long and 1.53 meters broad. It can 
hold two men. The body of the craft is 
cast in bronze of a single piece, and can 
therefore bear a very high pressure. It is 
moved by electricity, which, in case of fail- 
ure, can be replaced by oars. Completely 
armed, it weighs 6,000 kilogrammes (about 


12,000 pounds) and can therefore be trans- . 


ported easily every where. 

The electricity, as may be safely assumed, 
is obtained from accumulators in the boat ; 
but it seems that this propelling force can 
also be transferred to the boat from land or 
from a ship accompanying the ‘‘ Goubet” 
by means of a wire, which would naturally 
considerably hamper the movements of the 
submarine craft. The stores of compressed 
air are said to last for 24 hours and can, by 
an automatic arrangement, be so distributed 
that the state of the air in the ship is con- 
stant. The boat was immersed for eight 
hours at a depth of 10 meters, with two 
sailors in it, and these latter experienced not 
the slightest inconvenience during that 
period. As a special advantage it is claimed 
for the boat that it can at a word of com- 
mand sink any depth, greatest probably 
10 meters, remain there, and change its 
position at will. The sinking and rising 
in the water, it is said, can be executed with 
the greatest regularity, which is not the case 
apparently with the Spanish submarine boat 
‘* Peral ” and the other French boat ‘‘ Gym- 
note.” 
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The Electric Railway. 


We are in receipt of information showing 
that there are now in operation in the United 
States and Canada 102 electric railways, the 
total mileage of which is 552 miles, and the 
total number of motor cars 889. This shows 
an average of about 5! miles and eight cars 
for each road. But the list referred to gives 
in detail the cities and towns in which all 
the roads are run, and the number of single 
track miles, and the cars employed in each. 
The following analysis of the list will fur- 
nish an interesting exhibit of the present sit- 
uation of this important matter : 


ROADS IN CITIES OVER 100,000 POPULATION. 


- Miles. Cars. 
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CITIES OVER 25,000 AND UNDER 100,000. 
Miles. Cars. 
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The Testimonial to Monsieur Abdank- 
Abakanowicz. 


The REvrIEw recently announced that the 
above named gentleman had been honored 
by his American electrical freinds at the 
Paris Exposition. A copy of the Paris 
Figaro at hand contains the following ac- 
count of the occasion, of which we publish 
a translation. The contributors to the 
testimonial and dinner were the following 
individuals and concerns of this country : 
American Bell Telephone Co., Boston ; Com- 
mercial Cable Co., New York ; Consolidated 
Subway Co., New York; T. A. Edison, 
Orange, N. J.; Electric Club, New York; 
Elektron Manufacturing Co., New York ; 
Gardiaer Time System Co., New York; 
Elisha Gray, Chicago; Heisler Electric 
Light Co., St. Louis: Okonite Co., New 
York; Sprague Electric Motor Co., New 
York ; Thomson-Houston International 
Electric Co., Boston ; Thomson International 

lectric Welding Co., Boston; Western 

lectric Co., Chicago. 

The Figaro says: On the 24th October 

st the electrical exhibitors in the United 

ates section invited Mr. Abdank-Abakano- 
icz to a dinner at the celebrated Café 
burand, Known to all good Americans as the 
café par excellence for haute cuisine and the 
10st. exquisite wines to be had in Paris. 
hat both Waitre d Hotel and the Chef spread 
hemselves in honor of their clients and their 

llow countrymen may be imagined from a 
ok over the menu, which, as a specimen of 

well selected dinner, we here give in ex- 
‘nso. The Menus were beautifully gotten 
ip in white and gold, with the names of the 
subscribers on one-half of the co*er and the 
\bdank-Abakanowicz monogram and arms 
1 relief also in gold on the other. The table 
roaned beneath the most beautiful exotics 
ud argenterie, whilst the famous Sevres 
linner service, once the property of acrowned 
cad, and which is only brought out on ultra 
pecial occasions, was used. Covers were 
iid for 14 guests, amongst whom were in- 
ited General Martini of the French army, 
General W. B. Franklyn of the United States 
\ymy, Monsieur E. de Souberbeille, Mr. Boye 
f the French press, Mr. Haynie, currespon- 
lent of the Boston Herald, Mr. Carl Hering, 
ind letters of apology were read from several 
ther notables, 

Mr. J. Draper Bishop presided, and he 
was most ably supported by J. F. Meech as 
vice-chairman, whilst Mr. E. Thurnauer, as 
chairman of the stewards committee, was 
responsible for the table arrangements. 

The President first called on the guests to 
lrink to the health of the Presidents of the 
two greatest republics, France and America, 
which was enthusiastically responded to. 
In proposing the health of Mr. Abdank, Mr. 
Bishop referred in brief but pointed terms to 
the able and enthusiastic way Professor 
Abdank had served the best interests of the 
United States, and the energy he had dis- 
playedin securing to the American exhibitors 
the awards they had received. Out of 13 
vrand Priz, four had been awarded to 
America. In the course of his speech, which 
was eloquent and to the point, Mr. Bishop 
said that he had been asked why invitations 
had not been issued to the ofticials of the 
United States Commission and the United 
States Legation ? He said that this was by 
no Means an oversight on the part of the 
committee. On the contrary, whilst admit- 
ting that the presence of United States officials 
would undoubtedly have added lustre to their 
efforts to honor Mr. Abdank-Abakanowicz, 
still it was decided that nothing should be 
done which might be considered as infringing 
on the prerogative, or which might diminish 
the prestige of any steps the United States 
Government might deem fit to take to signify 
their high appreciation of the services Mr. 
Abdank had rendered to the United States 
world of science, as represented at the Paris 
Exposition. There was no doubt that the 
United States Government, if it decided to 
do so, would do so in a manner worthy of 
so great a nation and the advanced position 
it held in electrical science. 

He further remarked that it was the wish of 
the subscribers to this testimonial that it 
should be rather one of cordiality and good 
fellowship, and as a mark of personal esteem, 
than one of recognition of his official cour- 
tesy and tact, and that was another reason 
why the high representatives of France and 
America had been invited this evening per- 
sonally and not officially. 

He then read congratulatory telegrams 
from absent subscribers in Ameriea who 
had joined with those present this evening to 
do honor to their friend and guest whom 
they all esteemed_as a man of fact rather 
than of eloquence. And as facts spoke 
louder than words, he would refrain from 
complimentary speeches and effusive praise, 
and ask Mr. Abdank to put his own inter- 
pretation on their presence bere and their 
request that he would accept the testimonial 
which the vice-president, Mr. Meech, would 
now hand him, assuring Mr. Abdank that if 





he kept that testimonial until the donors 
forgot him that he would live to a good old 
age, and concluded by thanking in the 
names of those present, in the names of the 
companies they represented, and in the name 
of all Americans interested in electrical 
science, for the honest, manly and courteous 
cordiality which had characterized all bis re- 
lations with those on whose behalf he was 
offered this testimonial. 

The testimonial consisted of a very hand- 
some silver coffee set, style Louis XV, with 
gold monograms and a Morrocco case on 
whose lid was engraved on a silver plate, 
‘Souvenir. Paris Exposition. To Professor 
Abdank-Abakanowicz, from his Electrical 
Friends in the Industrial Section of the 
United States.” 

Mr. Abdank’s reply was brief but full of 
emotion. He said that he was one of those 
independent characters who never did any- 
thing he did not find a pleasure in putting 
his energies into, and that if he had shown 
any virtues to merit such a reception and so 
handsome a testimonial, it was because he 
had to do with gentlemen whose acceptance 
of his endeavors and the cordial help he had 
received from them made his duties of the 
lightest and most agreeable. He had ex- 
pected that he was to be invited to meet two 
or three of his American friends, although 
when he saw on the invitation of one of his 
friends the words: ‘‘ Evening dress or uni 
form and decorations de rigueur,” he had 
expected that he would have to make a 
speech, but the form the assemblage of 
friends had taken and the substantial testi- 
mony of their esteem which he had just 
received, were so utter a surprise that he 
could not find words to convey his feelings, 
and concluded a most eloquent speech by 
saying that in drinking back to them all, 
health, long life and happiness, his heart 
went with his words. 

So much good feeling was invoked that it 
was with regret that the guests dispersed, 
most of those present being under engage- 
ment at one of those fetes which none so well 
know how to give as our French friends. 

The service was manufactured by Baudot, 
of the Boulevaid des Capucines, and is a 
beautiful specimen of French art. 

——_- oe —___- 
Electrical News from St. Louis. 

Our correspondent at St. Louis, Mo., writes 
that the Central Electric Construction Com- 
pany has lately been purchased by the Edison 
Company, of New York, and will be run 
under the direct supervision of Leonard & 
Izard, of Chicago. The company has not 
yet appointed a resident manager. The fol- 
lowing are the directors : H. Ward Leonard, 
New York; C. E. Chinnock, New York ; 
A. H. Reece, St. Louis; C. C. Warren, 
Chicago. 

The Southern Electrical Supply Company, 
of the same city. report business on the 
increase, and are unable to fill their orders 
for Okonite. The wonderful growth of this 
company since their opening is surprising to 
acertain degree, but is greatly due to their 
gentlemanly manner of doing business and 
their prompt shipment of goods. 

———__e = e ——_ 
The Opinion of an Esteemed 
Contemporary. 

The Breakfast Table has received, and 
had placed on its exchange list, the ELEc- 
TRICAL Review. This is an illustrated 
weekly journal of electric light, power, tele- 
phone, telegraph ad scientific progress, 
published by the ELecrricaL REviEw Pub- 
lishing Company, at No. 13 Park Row, New 
York City. It has a large circulation, and 
is a recognized authority on electrical mat- 
ters. Its articles are carefully prepared and 
well written, while the iJlustrations are the 
best that money can procure and skill pro- 
duce. Inits field the Review is equal to 
the well-known Scientific American, and 
everybody who is interested in electricity 
should read it every week.— The Breakfast 
Table. 

ose —— 

A low-tension current search light on 
exhibition in Washington, has attracted 
some attention from members of the Mari- 
time Conference. It is called the Huntington 
search light and consists of an automatic 
focusing lamp, fitted with a parabolic reflec- 
tor and a combination of lenses, arranged to 
throw the light in a single narrow beam. 
A special advantage claimed for this lamp is 
that it can be placed on any steamer equipped 
with an ordinary incandescent plant and 
operated without the use of extra machinery. 
In this respect it is similar to the Kinsman 
arc lamp of New York. 


At the Electric Club. 


The meeting of the Electric Club, Thurs- 
day evening of this week, which occurs too 
late for a report in this issue, will be of 
interest to every member and of particular 
interest to the telephone fraternity. Mr. J. 
J. Carty, though a young man, has had 
years of experience in telephone work of an 
advanced order, and occupies a position of 
electrical importance in that field second to 
none. We predict that his paper will be a 
valuable and interesting contribution to tele- 
phone history. 

pencieegbtitapnne 
A Reception. 

Wednesday evening of this week the 
Magnetic Club, of this city, of which Mr. 
Chas. P. Bruch is president, gives a dinner 
to Mr. James D. Reid of the telegraph fra- 
ternity of New York, who has been appointed 
American Consul to Dunfermline, Scot- 
land, for which place he will leave New 
York November 27th. The dinner is to be 
given by the Magnetic Club with the co- 
operation of the New York Telegraph Club, 
and to make the occasion one of unusual 
interest. Mr. Thos. T.’"Eckert, general man- 
ager Western Union Co., and Mr. A. B. 
Chandler, president Postal Telegraph Co., 
have kindly offered to send free of charge 
all messages which the old time telegraphers 
may wish to send from all parts of the 
country to Mr. Reid upon the occasion of 
this dinner. 

se 
The Westinghouse Exhibit at the 
Exposition Building, Pittsburgh. 

For more than a week the Exposition 
Building in Pittsburgh has been open to the 
public with one of the most unique of elec- 
trical exhibits that has ever been seen in 
this country. Upon the occasion of the 
visit of the delegates to the Pan-American 
Congress in this city, a committee invited 
all local manufacturers to show their peculiar 
wares to the strangers, in order to give them 
an idea of the greatness of Pittsburgh as an 
industrial center. 

To the Westinghouse Electric Company 

fell the part of furnishing the electric dis- 

* play, as the only electric company in that 
city, and how well the company acquitted 
itself can be best seen by a description of 
the exhibit. 

The Westinghouse Electric Company oc- 
cupied one-fourth of the entire building, and 
in this space some of the finest machines of 
modern electrical, as well as mechanical, in- 
vention were put up in a splendid array. 

The Westinghouse rotary engine, a newly 
invented steam engine by Mr. Westinghouse, 
which never had been before the public gaze, 
was exhibited, and it is only just to say that 
this ‘‘debut” created a grand furor, not 
only among the visiting South Americans, 
but all local machinists and mechanics pro- 
nounced the machine to be a wonder. Next 
to this engine was a long line of alternating 
current machines from a 3,000 light dynamo 
to a motor generator, a 750 light machine 


down to a small 15 light puny machine. 
Above the exbibit was a large sign with a 
Spanish inscription composed of 800 incan- 
descent lamps, the effect of which was very 
striking in the evening. A five horse-power 
alternating current Tesla motor was another 
feature of the exhibit, which operated a 
small printing press. On this press were 
souvenirs printed during the exhibition, and 
these cards, being printed in Spanish, were 
distributed among the guests. 

A very handsome pavilion, magnificently 
decorated with exquisite flowers and very 
rare tropical exotics. stood in the center of 
the Westinghouse display. Chairs, lounges 
and sofas were placed all around the pavilion, 
and the visitors were invited to sit down and 
“— the grand sight at leisure. 

t was originally decided to have the 
exhibition only open during the visit of the 
Pan-Americans, but on account of the splen- 
dor represented in the Westinghouse display, 
the Exposition Society has thrown the show 
open for another week to give the public an 
opportunity of seeing the wonderful display 
in the hall. 
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The United States Construction Com- 
pany, of Philadelphia, P. A. B. Widener, 
president, has contracted to construct cable 
motor lines in Baltimore for the Traction 
Company of that city. The cost of the work 





is estimated at $3,000,000. 














.... The Western Union Telegraph Com- 
pany will soon begin the erection of their 
call box system at Burlington, Vt., for the 
collection of telegrams. The boxes will be 
ornamental as well as convenient. 


..-- The Postal Telegraph Cable Com- 
pany are erecting a new line from Buffalo, 
N. Y., via Lockport, Medina, Albion, 
Brockport, Rochester and Syracuse ; thence 
to Elmira. The Lockport Common Council 
have granted the company the privilege to 
enter the city and erect their poles. 


.... The Bell Telephone Company has 
practically secured the extension for two 
years of the contract for operating the city 
fire alarm system at Winnipeg, Can., which 
the aldermen were desirous the city itself 
should control. The price is reduced from 
$3,015 per year for 41 boxes to $2,400 for 50. 


. Since its enactment, 96 telegraph 
companies have accepted the provisions of 
the Act of Congress, approved July 24th, 
1866, giving the Postmaster General the 
authority to establish rates for Government 
messages. Nearly al] of these companies 
are now included in the great Western Union 
system, the officers of which now decline to 
accept the rates proposed to be allowed them 
by Postmaster General Wanamaker. 


Suppression of Induction Effects Be- 
tween Two Parallel Telephone Wires. 

In the Annales Télégraphiques Movs. 
Massin describes a method which has been 
adopted in the Rheims network to suppress 
disturbances ‘arising from the use of wires 
fastened to the same poles. Two places in 
the neighborhood of Rheims, Warmériville 
and Pontfaverger, are connected together by 
a wire, both of them being connected to 
Rheims. The subscribers of these two 
places do not correspond with each other, 
but solely with the Rheims network. When 
any subscriber of either group enters into 
conversation with Rheims, the other subscri- 
bers must wait their turn to use the line. 

The natural solution of the difficulties 
arising from the proximity of the wires con- 
sisted in disconnecting, during conversation, 
the lines on which induction might be pro- 
duced, so that subscribers during conver- 
sation of a fellow subscriber could not 
correspond, no matter whether their lines 
were cut out or not. 

It is, however, not sufficient to disconnect 
the neighboring lines at the central station 
to prevent the overhearing of a conversation 
by outsiders ; the lines have to be cut out at 
the subscribers’ stations themselves. 

For this purpose, calls with reversed cur- 
rents have been installed at the subscribers’ 
houses in Pontfaverger and Warmériville, 
by means of which the instruments can, in a 
state of rest, be placed ‘‘in bridge” on the 
eall. 

The polarized armature has the form of a 
reed oscillating between two contacts, 1 and 
2; this reed is connected to line, while con- 
tact 2 is insulated from contact 1, which 
latter is connected to the subscriber’s instru- 
ment. The positive current, which is used 
for calling the subscribers, places the reed 
against abutment screw No. 1, and main- 
tains the shunt going to the call bell. A 
negative current, on the other band, cuts the 
shunt going to the instrument, and conse- 
quently cuts the latter out of circuit. 

The operations at the central station are 
therefore the following: On giving to one 


of the subscribers connection with Rheims, 
the operator attaches to the hook or hooks 
corresponding to neighboring lines, a key 
which draws from a special battery a nega- 
tive current strong enough to actuate the 
call bells and to maintain the reeds apart 
from the abutment screws No.1. These ap- 
paratus have now been in operation for 12 
months, to the entire satisfaction of the sub- 
scribers, and have never given rise to any 
disturbances. 
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* * The Utica, N. Y., Belt Line Street 
Railway Company has selected the Thomson- 
Houston motor system for its lines. 

* * With favorable weather, the Thom- 
son-Houston people think they will have the 
Fourth avenue electric line of Minneapolis, 
Minn., in operation by December 1. 





* * McKeesport, Pa., capitalists are con- 
templating the construction of a ten-mile 
electric street road to connect Dravosburg, 
Reynoldton and Duquesne with the borough 
at a cost of $150,000. 


* * The Eastern Electric Cable Company, 
of Boston, is doing a very large business. 
The demands for insulated wire from the 
Thomson-Houston Company for the West 
End equipment is so taxing its capacity as to 
oblige it to refuse orders. 


** The Essex County Electric Light 
Company, which is furnishing electric arc 
lights in Orange and West Orange, has pur- 
chased,the plant of the Heisler electric light 
system, which supplies the incandescent 
lights. The Essex Company will now con- 
trol all the electric lighting in Orange, N.J. 
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Electrical Power for Des Moines. 

A number of gentlemen have formed a 
company to be known as the Des Moines 
(Lowa) Water Power Company. The prime 
object of the association is to utilize the 
water power across the Des Moines river, 
for the purpose of generating electric cur- 
rents. They have a proprietary interest in 
the dam and mill property at the foot of 
Chestnut street, and claim that there is 1,000 
horse-power there, now ready to be utilized. 
This of itself will generate a large amount 
of electricity, but to render the works opera- 
tive under all circumstances, it is proposed 
to reinforce the water-power with engines to 
be used in case of emergency. It is in a 
central location of the city, and there is am- 
ple room for an immense factory building, 
planned to accommodate any sized factory 
from one room up to as many as required. 
The electricity can, however, be wired to 
wherever needed. The present electric 
light works have all they can do to take care 
of the lighting demanded by customers, and 
have little to spare for factories. This com- 
pany will fill the void and furnish power, at 
reasonable rates, to any factory located within 
a reasonable limit. In other words, the 
company proposes to develop and improve 
the water power across the Des Moines river, 
and render it more useful and of greater ad- 

vantage to the city and its inhabitants. 

In casting about for a suitable secretary and 
manager, the company has been fortunate in 
securing the services of Mr. C. K. Mead, for 
seven years manager of the telephone ex- 
change. Mr. Mead needs no commendation, 
says the lowa State Register. He is well 
known throughout the city as an accom- 
plished gentleman and faithful representative 
of the telephone company. For seven years 
he has managed with marked ability this 
large exchange, has been in the employment 
of the company ten years, and previous to 
coming here, superintended the building of 
exchanges at Dubuque, Iowa, Freeport and 
Rockford, Ill. He has had fifteen years’ ex- 
perience, all told, as an electrician, and will 
bring this ripe experience to bear upon his 
new duties. He will assume the new position 
as soon as a suitable person is found to take 
his place with the telephone company, his 
resignation having been reluctantly accepted. 
His greatest regret is that during the past six 
months thousands of dollars have been ex- 


pended by the telephone company in this city 
in re-equipping the system, and just as it is 
about completed, and every subscriber will 
have a new wire, he has to turn it over to his 
successor, 





The Patten System of Electric 
Distribution. 

We give in this issue an outline of a new | 
system of distribution of electricity which is | 
being developed, and deserves consideration | 
for its novelty. 

The system consists in a device which lies | 
between the direct and alternating current 
systems familiar to our readers, and has | 
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apparently some of the advantages of both. | 
It consists in a means of using the alter- 
nating current normally generated in a dy- 
namo at a distant point, as a direct or | 
alternating current at pleasure, and presents 
an arrangement of devices for using an | 
ordinary current generator, and sending the 
immediately induced currents to line in such | 
a way that they can be used either as direct 
or alternating currents, according to the | 
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DIAGRAMS OF THE PATTEN ELECTRIC SysTEM. 


requirements of the case. The system will 
be understood from the diagrams given. In! 
Fig. 1 is presented the batteries B! and B?, 
which may be considered to represent any | 
ordinary direct current dynamo in which | 
the current flows continuously from one 
pole to the other, as shown. It is the case 
of batteries in multiple arc, the circuit being 
taken from their common terminals of like 





| M*, 


| The middle circuit ends in a vibrator, which 


| ing to the battery at its middle point will 


sign, in which case current will not flow 
except through some external circuit like the 
one shown in the Fig. 1, and this illustration 
may be regarded as a symbolical representa- 
tion of the direct current dynamo, from the 
two brushes of which always flows a current 
of continuous direction through the circuit 


Fig. 2 is another case ; the same battery 
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is split in the middle, and its two termi- 
nals are connected to a separate circuit. 


moves between the point #! and H?, and 
this middle circuit M@* has a continuously re- 
versed current as the vibrator at itsextremity 
moves between the contact points; it is 
therefore apparent that the circuit M® return- 


carry both the currents coming to it alter- 


tal 
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nately from the circuit M' and .M%, con- 
nected to the poles of the battery Bi B*, 
|The circuit M? conveys an alternating or 
| reversed current (supposing the vibrator in 
motion), while the circuit M* in Fig. 1 can 
carry none but a direct current. 

One of these Figs., No. 1, represents the 


direct current dynamo, and a single cir- 





cuit or two wire system of distribution, the 


other, Fig. 2, represents the alternating 
current dynamo, and a new three wire sys- 
tem of distribution. It is not nécessary to 
follow the analogy further, as it is evident 
the two systems are simply different methods 
of using a source of electro-motive force, and 
it can be further shown that by changing the 
system of circuits we have not changed the 
possibilities of the power at work. ‘The 
alternating and direct current systems being 
simply modifications of the cases presented, 
are each equally capable of all the possible 
uses of the electro-motive force at work, 
whether applying to power or light, or any 
similar use of current. 

In Fig. 3; is shown the complete me- 
chanical analogy of the case presented in 
Fig. 2. Here is shown the ordinary gen- 
erator, with fields Vand S, and armature 4, 
its circuit being connected one end to a mid- 
dle ring r*, and the other to two rings 7! and 
r§, each of which in turn has contact 
with its own circuit, M‘' and M®, through 
brushes, 5! and 5°, as shown to the left 
in the diagram; thus we have in this 
machine the mechanical equivalent of tie 
operative parts, illustrated in Fig. 2 ; 
ring r* collects the alternating current at «!] 
times, while the rings 71 and r* give to their 
corresponding leads, M* and M?, the posi. 
tive and negative impulses respectively of 
the same current, as they are producd in thie 
armature circuit by its revolution between 
the fields. We thus have on the circuit J/? 
a true alternating current, while on both 
M' and M* we have a direct current, and 
these three circuits may evidently be used to 
perform all the functions of both alternat- 
ing and direct currents; thus at K we have a 
converter through the primary, P, of which 
flows a true alternating current, and, ther: 
fore, from its secondary, S, flows a true 
alternating current of low tension feeding the 
lamps 7. The other two mains, M and M°, 
carry intermittent impulses of opposite ditec- 
tion, but not coincident in time, therefore by 
winding these circuits inversely around a 
field, as shown at V and S, we can produce 
a constant polarity of iron by means of an 
alternating current, and thus obtain a con 
stant magnetic field, Sand NV, in which an 
armature having either an alternating current 
or a direct one can be made to revolve and 
do work. 

These main circuits may be also taken 
to batteries or other sources of counter 
E. M. F. like those shown; thus the 
storage battery may be charged with an 
alternating current by connecting the main, 
M*, which carries the alternating current to 
the middle of the battery, the other tw 
mains, M* and M®*, being connected to the 
opposite poles, each half of the battery being 
charged by each successive impulse in turn, 
all impulses returning through the common 
middle circuit, M*, and from this, source of 
stored energy any devices requiring direct 
currents can be supplied. 

It is further evident that arc lights may 
be put in series or otherwise in the circuit 
M, while their regulating circuits may be in 
cluded in the sides, M* and M®, by which, 
as before shown, by a suitable combination 
of windings, the direct magnetization of iron 
may be produced and the lamps or other 
devices requiring electro-magnets may be 
contro}led. 

We thus see that a divided current as that 
indicated in Fig. 2, or an alternating current 
as that produced mechanically by the devices 
shown in Fig. 3, may be used to perform all 
the functions that can be performed by 
that produced by a system like that illus- 
trated in Fig. 1, the former having an 
alternating current at a distance from the 
source of generation as well as a direct cur- 
rent. All possible applications of electric 
energy either for power or light becomes 
possible with a system which is neither 
direct or alternating in character, and ren- 


ders possible the use of motors without com- 
mutators at any distance from the central 
station at which the alternating current can 

plied, which latter subject will be 
vetoes io a later article. 


Four companies have been chartered 
thus far to furnish Dubuque;Iowa, with 
electric light. 


the 
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The Rice Automatic Tandem Compound 
. Condensing Engine. 
Wherever water can be obtained free in 


The governor is inside the crank-disk, as | 


may be seen by a glance at the back view 
represented herewith. Both high and low 


sufficient quantity it has come to pass that | pressure valve are operated automatically by 


the compound condensing engine is looked | 


upon as a psitive necessity for the econom- 
ical production of power. 


| 
| 
| 
| 
| 
| 
| 
| 
| 


manding more light, and they insist that it 
shall becheap. Competitors fortheir patron- 





age are forced by the pressure of competition | 


to seek that system which will most econom- 
ically yet efficiently serve its purpose, and 
in the face of this fact the more wasteful 
system and machine must go to the wall. 
The accompanying illustrations relate to 





one of the newest and most economical 
types of compound engines. It is built by 
the John T. Noye Manufacturing Company, 
Buffalo, N. Y.. under the patents of F. B. 
Rice, the well-known engineer, whose nate 
it bears. This engine is built tandem, or, as 
murine men would say, ‘‘ steeple form; ” the 
latter being th°*r term for vertical engines. 


the governor, 
One may get from the engraving a very 


People are de-| clear idea of the connections in the valve 


motion. Hither valve can be set independ- , 
ently of the other, while the engine is in | 
motion. The valve itself is an ordinary four- | 
part or gridiron valve. It is perfectly 
balanced from all pressure higher than the | 
exhaust. To illustrate, it is stated that, with 


a full head of steam on, both valves can be 
moved by the pressure of two fingers on the | 


Xs 





| 
| 
| 





SA 
valve stem. The valves take steam from the 
inside, so that they can be operated with the 
chest cover off if it is desired to ascertain 
whether they are tight. 
The pressure plate, shown in the sectional 


| view, is covered by Mr. Rice’s p.tents, and 


forms a valve for the escape of water and for 
relieving over-pressure in the cylinders. It 





Tue Rice Auromatic TANDEM CoMPOoUND CONDENSING ENGINE.—JouHN T. 


The engraving does not show the piping 
and connections below the cylinder; but 
these are hardly necessary to this descrip- 
tion. 

The frame is of the same form as that 
used for standard Rice engines, and can be 
made self-contained or with an outside bear- 
ing, to suit special local requirements. 





does not rest on the valve, as some might 
imagine from the illustration, but is sup- 
ported by the two scraping shoulders on each 
side of the valve. 

The lubrication of this engine has been 
made as nearly perfect as possible. Every 
oil cup is stationary, with sight feed and ad- 
justable cut-off. 


| the disk. 


An independent pump and condenser, or a 
power condenser connecting direct with the | 
engine shaft, can be used, as the purchaser | 
may prefer. In all the plants thus far in- | 
stalled by the John T. Noye Manufacturing | 
Company, the Worthington independent con- | 
denser has been used, and has given the best | 
| 


of satisfaction, both to the user «nd to this 
company. 

The compactness, smooth running, and | 
thorough economy of this engine should 
strongly commend it to all electric light | 
companies. Being of few and simple parts, 
it is durable and easily managed. Hitherto 
it has been used almost wholly for electric 
light plants, the demand in that field being 
so great, but its points of superiority make 
it also highly desirable for general use in 
mills and factories. 

Engines of the style we have illustrated 
are built of 50, 75 and 100 horse-power. For 











will soon introduce 
electricity for street lighting. 


—— Swanton, Vt., 


— The EI! Paso,Tex., Electric Company 
has increased its capital stock from $100,000 
to $250,000. 

—— The building of the Albion, N. Y.,’ 
Electric Light Company is nearly completed. 
It will be a handsome and substantial struc- 
ture. 


— The Thomson-Houston 
have substantially completed arrangements 
for supplying Middlebury, Vt., with elec- 
triz lights. 

— The Thomson-Houston Electric 
Welding Company, of Boston, Mass., is re- 
ported as arranging to erect a plant at East 
Chattanooga, Tenn., to cost $1,000,000. 


Company 


—— The Fort Wayne Electric Light Com- 
pany have commenced excavations for an 
additional building, 80x30 feet, for their 
works at Fort Wayne, Ind. It is to be used 


| as a brass foundry. 


—— The energy of the Texas #epresenta- 
tive of the Westinghouse Electric Company 
is well-known in that section, and resulted 
last week in the closing of a 750-light alter- 
nating order from parties in Eagle Pass. 





larger sizes a different form of bed in used— 
a bed that is lower and heavier, while the 
governor is placed in a separate case outside 
The pair of indicator diagrams 
shown were taken from an engine of 100 
horse-power, the cylinders being 9x16 and 
16x16; speed, 260 revolutions. These dia- 


' grams need ne special praise or explanations, 


Nore & Co., BUFFALO. | 
since they speak strongly for themselves, and | 
indicate to the trained eye the excellence of | 
the valve motion. 

Electricians, engincers; and others who | 
may wish to inquire further about engines | 
built by the 


formation will be gladly furnished. 


oye Company are cordially | 
invited to write or visit them, when full in- | 


—— The Amoskeag mills at Manchester, 
N. H., will increase their present electric 
light plant by a 900-light dynamo, which 
will be supplied with an automatic regulator. 
The mills will then be lighted by 1,500 
lights. 


—— After a severe competition the West- 
inghouse Electric Company sold to the 
Tacoma Light and Water Company, Tacoma, 
Wash., a 750-light alternating plant. It is 
proposed to extend this plant to 3,000 lights 
at an early day. 


-— The contract for furnishing the elec- 
tric towers for Allegheny, Pa., is closed be- 
tween the Westinghouse Company and the 
Star Iron Tower Company, of Fort Wayne, 
Ind. The contract calls for the completion 
of all the material in 90 days. 

— The Wheeling, W. Va., Electric 
Light Company have put in new boilers and 
will also add another dynamo. This com- 
pany now expects to do a good business. 
There certainly should be a demand for the 
electric light in a city of the size of Wheel- 
ing. 

—— The satisfactory operation of the 
initial plant installed for the Newark Electric 
Light and Power Company, Newark, N. J., 
bas resulted in the second increase of alter- 
nating plant this month. They have now 
2,250 lights, Westinghouse alternating in 
operation. 

——- Last spring the Butte Electric Light 
Co., Butte, Montana, placed an order with 
the Westinghouse Electric Co. for a 750- 
light alternating dynamo. The satisfactory 
operation of the initial installation has re- 
sulted in a telegraphic order to the western 
agent of the Westinghouse Electric Com- 
pany for a duplicate of the original plant. 
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The Leclanche Battery Com- 
pany.—This leading battery house has re- 
ceived the distinction of being awarded the 
gold medal at the Paris Exposition, the 
only medal, we believe, that was awarded 
primary batteries. This battery is one of 
the oldest and best known, and its popularity 
is ever extending. 

The New Haven Clock Company. 
—This company has just issued an attrac- 
tive illustrated catalogue with colored cover 
of handsome design, describing in full the 
various apparatus contained in their elec- 
trical department. We have also received 
together with the catalogue a complete price 
list of their electrical goods. 


Burlington Route to the West, 
Northwest and Southwest. — No 
other railroad has through car lines of its 
own from Chicago, Peoria and St. Louis to 
St. Paul and Minneapolis, to Counci] Bluffs 
and Omaha, to Denver and Cheyenne and 
to Kansas City and St. Joseph. Tickets via 
the Burliggton route can be obtained of any 
ticket agent of its own or connecting lines. 
Electrical travelers who take the Burlington 
route are always satisfied. 


The Pond Engineering Com- 
pany is furnishing the Holden, Mo., water 
works with a 50 horse power Armington 
& Sims engine for running an electric light 
plant, and the Thomson-Houston Company 
of Omaha with a 14-inch grease extractor 
with oil cylinder complete. Two of the 
largest size Pond Engineering Company’s 
feed pumps and receivers have been shipped 
to Normal, Ill. Their sales of Ireson 
leather link belting, Sheffield grate bars, etc., 
have been very large. 

The Pond Engiveering Company are 
also contracting engineers for the steam 
plant at the new Thomson-Houston light- 
ing station at Joliet, Ill. They will 
furnish and erect three 100 horse-power 
boilers, one 250 horse-power Lane & Bodley 
Corliss engine, Hoppes live steam purifier, 
Lowe heater pump, injector, etc. They will 
also furnish the San Diego, Cal., cable rail- 
way with four 90 horse-power boilers, and the 
Palmetto Brewing Company, Charleston, 
S. C., with a 100 horse-power Lowe heater. 


The Eddy Electric Motor, manu- 
factured by the Eddy Electric Manufacturing 
Company, of Windsor, Conn., which has 
been on the market a little more than a year, 
has met with flattering success, and the fact 
that their large and complete works are in 
constant operation from 7 A. M. to 9.30 
rp. M. is conclusive evidence of the popu- 
larity of this motor. The company are in 
receipt of many letters concerning the ex- 
cellence and economy of their motors, and 
wherever they have been installed they have 
given perfect. satisfaction. For operating 
elevators, printing offices and wherever 
economy, safety and cleanness and saving of 
time is desired, this motor, which is manu- 
factured of from 13 horse power up, will 
fiud a standing. Among the recent installa- 
tions, the following may be mentioned : 
P. P. Emory & Co., copper smiths, Spring- 
field, Mass., one 15 horse power motor; 
W. W. Walker, Hartford Conn., Boston 
Branch, tea and grocery hceuse, 13 horse 
power to operate cash carrier, one horse 
power two coffee mills, three horse power 
for running freight elevator; E. Tucker 
Sons, Hartford, Conn., paper warehouse, 
two horse power motor for operating freight 
elevator; Hartford Trust Building, five 
horse power motor for passenger elevator ; 
Stoddard, Kimberly & Co., wholesale 
grocers at New Haven, ten horse power 
motor for freight clevator. The elevators 
at Lafayette & Vanderbank’s Hotel at New 
Orleans, La., are also operated by this 
motor, 





The Elektron Manufacturing 
Company.—This company, though re- 
cently a severe sufferer from fire, has 
promptly secured other and improved quar- 
ters at 79 and 81 Washington street, Brook- 
lyn, and will soon be able to turn out the 
Perret electric motors in larger quantities 
then ever before. The present location is 
but one block from the end of the Brooklyn 
bridge and is. therefore very convenient to 
New York City. It will be remembered 
that the Perret motor received the gold 
medal at the Paris Exposition. 

William Macfarlane & Com- 
pany, 55 Mercer street, New York, recently 
led us through their factory where we were 
shown the largest assortment of silks, differ- 
eat sizes and qualities that we have ever 
seen in stock at one time. The silks were 
on braider spools all ready for the machines 
of the large manufacturers of covered wire, 
such as the Western Electric Company, 
American Electrical Works, Detroit Electri- 
cal Works and others. It seems that Mac- 
farlane & Co. give their customers 16 ounces 
to the pound instead of 12. The quality of 
their silk, judging from the many letters of 
commendation they have received, is cer 
tainly of the best. 

The Easton Electric Company, 


of 45 Broadway, has just concluded a con- 
| 


tract with the city of Roekland, Me., by 
the terms of which the company is to light 
the streets of that city for a period of five 
years. The Easton Company has been re- 
cently reorganized, and its present officers 
are president, P. Minturn Smith ; vice-presi- 
dent, Wm. D. Perry; secretary, G. G. 
Frelinghuysen; treasurer, Charles Tremaine; 
electrician, James W. Easton. The new 
management is putting a great deal of energy 
into the business. The Easton system will 
bear investigation. Its management claim 
that the dynamos and lamps are the best 
proportioned, electrically, and the simplest, 
mechanically, of any thus far devised. 

The Carolina Oil and Creosote 
Company, of Wilmington, N. C., are now 
making experiments to show the relative 
evaporation of light bodies from creosoted 
material treated with dead oil of coal tar 
and their heavy wood-creosote oi], etc., and 
ure surprised at the results so far obtained 
in respect to the very low rate of evaporation 
from their materia] as compared with that 
of dead oil, which also varies greatly with 
the different samples of dead oil used. Ina 
recent letter they state: ‘‘ We noticed an in- 
teresting discussion which states the results 
of experience with dead-oil-treated material 
for wnderground conduits, showing the 
evaporation of the phenols and their effect 
upon lead sheathed We aim to 
eliminate all the soluble and volatile bodies 
from our oil before injecting into wood, and 
think that in this respect 10 Ibs. of our 
heavy wood-creosote oil is fully equal, in 
creosoting efficiency, to 12 or more Ibs. of 
dead oil ordinarily employed We have been 
sparing no pains to so improve the quality 
of our creosote oil and creosoted material as 
to gain and hold the confidence of engineers 
and others in regard to the value and honesty 
of our work, which we now believe to be un- 
equalled anywhere.” * 
~_>- 


cables. 


Interstate National Bank. 

The Interstate National Bank, with a capi- 
tal of $200,000, was established at 167 Broad- 
way, this city, on Monday of last week. 
The officers of the bank are Robt. H. Weems, 
president ; John Francis, vicc-president, and 
F. F. Stone, cashier. Mr. Francis, the vice- 
president, is well known to a number of the 
readers of the ELeEcTRICAL REvIEw, having 
been at the head of electric railway property 
in the West. He was for several terms State 
Treasurer of Kansas, and is a financier of 
ability and integrity who will be welcome in 
this city, where the bank has at once taken 
high rank. 

A number of capitalists of this city and 
vicinity and Kansas are interested. Among 
the latter are Hon. A. H. Horton, Chief 
Justice Kansas Supreme Court ; Hon. Thos. 
A. Osborn, ex-Governor of Kansas; Hon. 
C. J. Brown, Clerk Kansas Supreme Court, 
and Hon. J. G. Slonecker, of Topeka, Kan., 
the last named gentleman being one of the 
directors of the bank. 





PERSONAL. 

Mr. W. M. Talcott, genera] manager of 
the Western Light and Power Company, 
Chicago, visited. New York last week. Mr. 
Talcott is one of the rising young elcctrical 
men of the west. 


Rev. William Hall, one of the oldest 
Presbyterian ministers in New York, died 
in this city Sunday of last week, after a few 
days illness. Rev. Dr. Hall was the father 
of Mr. H. D. Hall, who is well known to the 
electrical fraternity. 


Mr. H. E. Webb, of the Solar Carbon and 
Manufacturing Company, Pittsburgb, is 
visiting in New York, where he finds the 
carbon business quite lively. The Solar 
Company, in addition to a large electric 
light trade, manufactures very largely for 
the battery trade. 








The Hall Electric Pump. 

The application of electricity for pumping 
purposes is indicated in the accompanying 
illustration of the Hall electric pump. The 
Hall Company, after nearly two years of 
experiment and test, are satisfied that this 
pump is practical and reliable. It has re 
cently been adopted by the Edison Electric 
Illuminating Company, of New York, and 
bids fair to come into general use. It is 
manufactured by the Hall Company, at 
Plainfield, N. J., and among the claims they 
present for it we publish the following : {1 
is automatic in its action and always keeps 
the tank full without requiring attention or 
the services of an attendant, the action being 
as follows: There is placed at the tank and 
in the electric circuit a switch or cut-out, 
which is operated by the action of a float as 
it rises and falls with the water; for in- 
stance, when the tank is filled to the desired 
height, the float acts to cause the switch to 


‘THE [HALL ExLectric Lamp. 


Chas. H. Davis, C. E., 120 Broadway, 
consulting electrical engineer, has found the 
electrical industry so productive a work 
that he has been compelled to open a Phila- 
delphia office at 308 Walnut street. 


Davis is a thoroughly competent and reliable | ‘ a, . 
| is extremely gratifying to know that there is 


engineer and has had much experience in 
electrical work, and abundantly deserves the 
success he is meeting with in this field. 

Mr. T. W. Sprague, for a long time the 
representative of the Review at Boston, 








| 
| 


has accepted a responsible position in the | 


mining department of the Thomson-Houston 
Company—a work that bis abilities and 
inclinations particularly fit him for. Mr. 
Sprague has the best wishes of the Review, 
which be represented faithfully and intelli- 
gently, and in his new field of work will 
undoubtedly meet with a full measure of 
success. Mr. Stephen L. Coles succeeds 
Mr. Sprague on the Review staff. 

Mr. Geo. F. Porter has severed his con- 
nection with the Faraday Carbon Company, 


of Pittsburgh, and will hereafter devote | 


himself to advancing the interests of the 
Westinghouse Electric Company, with head- 
quarters at Philadelphia reporting to the 
New York office. Mr. Porter has the re- 
spect and confidence of every man in the 
electrical field who knows him. He is a 


gentleman of ability. industry and integrity, | 
and the Review expects to see him win a | 


pronounced success in the wider field of 
work he is now entering. 


| weather proof. 


The vacancy in the electrical examining 


force of the Patent Office has been filled by the 
promotion of Mr. Gustav Bissing to the posi- 
tion of principal examiner of Division A, to 
which all matters relating to telegraphy and 
telephony are assigned. Mr. Bissing has 
been an examiner in the office for about five 
years, employed mainly in the division 
having charge of metal-working, etc. He 
is a graduate of Johns Hopkins University, 
a man of unusually good education and will 
make a very efficient officer io his new posi 
tion Mr. A. P. Knight, an assistant ex- 
aminer in the Electrical Division, has re- 
signed to engage iv private business. He is 


a brother of Mr. Knight, of the firm of 
Bentley & Knight, the electric railway in- 
ventors, 





break the circuit and stop the pump until 
the water level is lowered by drawing from 
the tank, and the float descends and causes 
the switch to again complete the circuit and 
start the pump and aguin fill the tank, when 


Mr. | it wiil be stopped until more water is drawn 


out. This is a very important feature, as it 


always a supply of water ready for imme- 
diate use without the constant daily attention 
required of other pumping machines. These 
pumps are said to be cheaper in first cost ; 
cheaper to run; cheaper to maintain ; noise- 
less ; clean ; perfectly safe; no explosions ; 
always ready ; does not get out of order; no 
coal; no ashes; no dust or dirt; no gases; 
no offensive odors, and requires little or ro 
attention, it being only necessary to refill the 
oil cups about once in two weeks. These 
pumps are particularly adapted to furnishing 
water for domestic use, for office buildings, 
for fire protection—especially in connection 
with automatic sprinklers, as it can be ar- 
ranged to start instantly by automatic devices 
—atd for many other purposes. 


s ncaleilpi nai tmenes 
A Long Electric Light Circuit. 
One of the longest incandescent light 
circuits in existence has been erected by 
the Illinois Valley Electric Light and 
Powcr Company, Ottawa, Ill. The water 
power plant is eight miles from Ottawa. 
The Heisler long distance lighting system is 
used. The dynamo is of 700 candle-power 
capacity. For the trunk line wire No. 8 
B. & 8. gauge is used, hard drawn and 
The total length of the cir- 
cuit is 45 miles. The first lights are eight 
miles from the dynamo and lights at the 
farthest point from the generator are said to be 
as brilliant and steady as those in the power 
station. In Ottawa the company has now 300 
thirty candle-power, 15 twenty candle power 
and 100 fifteen candle-power lights, besides 
20 lights ranging from 40 to 100 candle- 
power. In Marscilles the company is now 
running 15 thirty candle-power, 15 twenty 
candle-power and 20 fifteen candle-power 
lights, and it is expected soon to supply the 
city with 15 street lights and also to secure 
a contract for street lights in Ottawa. A 
circuit will also be put in at Seneca five 

miles east of Marseilles. 
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The D’Humy Water Battery. 

It is now something over a year since 
much has been scen in the columcs of the 
electrical press in regard to the device named 
in the headiag of this article, though readers 
of the. English electrical papers will un- 
doubtedly recall the racy treatment which 
M. D’Humy and his battery received in the 
London electrical papers. 

The ‘‘combination” has made its appear- 
ance in New York, and has started on its 
career in the good old way amid the popping 
of champagne corks, the tinkling of glasses 
and the perfume of choice cigars. 

The Review received a courteous invita- 
tion to be represented at a private exbibition 
of the battery on Monday evening, at 26 
Lafayette place. Nearly all the daily papers 
were represented, and the 20 or 30 gentle- 
men present witnessed an exhibition of 
quite a number of incandescent lamps 
tun from an accumulator charged from 
the D’Humy primary battery. There were 
a few Sawyer-Man and Edison 16 candle- 
power lamps, but the majority of them 
were very small, and appeared to be about 
five candle-power, if nominally. run, but 
they were forced up to 20 and even 50 
eandle-power, and made a magnificent dis- 
play, which was heightened by the very 
artistic shades and floral effects with which 
they were surrounded. M. D’Humy stated 
that these lamps were his own invention and 
were not exhausted, but were filled witha 
gas which would not support the combus- 
tion of the filament. He furthermore stated 
that this gas had the peculiar property of 
building up weak spots in the filament ; 
upon being asked if the gas was a hydro- 
carbon, he declined to answer. The lamps 
had the appearance of being operated at a 
temperature that would reduce their life far 
below that of ordinary commercial lamps. 

The accumulators which fed the lamps 
were said to be peculiar in construction, 
were the invention of an American, whose 
name was not stated, and were owned by 
the company. They were completely 
enclosed in. wooden boxes, and no informa- 
tion was vouchsafed in regard tothem. The 
primary batteries which charged the accn- 
mulators were encased in a cabinet which 
resembled a large upright piano, and were 
so arranged that the positive plates could be 
simultaneously removed from the exciting 
fluid with but little effort, and the mechan- 
ical construction of the battery and the en- 
closing cabinet was excellent. The positive 
plates were said to be made of an alloy of 
which it was claimed that mercury was one 
component, and «after a hasty examination 
the Review reporter is willing to wager his 
winter boots that zinc was another com- 
ponent. It was claimed that the composition 
of this alloy was a very important discovery 
and that the plates (about 3¢ inch in thick- 
ness) would last in ordinary service about 
two years. The positive plates were im- 
mersed in flat porous cups filled with water; 
the outer jar in which were placed the car- 
bon plates were filled with the depolarizing 
fluid, some of which flowed through the 
porous cup and acidulated the water in 
which the alloy plates were placed. 

No voltmeters or ammeters were shown, 
and the exhibit really resolved itself into a 
display of a number of incandescent lumps 
run from an accumulator which was being 
charged by a primary battery. At what 
degree of economy the primary battery was 
working, there was no way of finding out, 
nor was there any attempt at demonstration. 

Immediately after the display a very ele- 
gant little supper was served in an adjoining 
restaurant, and the representatives of the 
daily. papers waxed quite enthusiastic under 
its generous influence. This enthusiasm was 
evidently not shared by the city editors of 
the aforesaid papers, for the several pages 
of type-written copy which was handed to 
each reporter failed to ‘‘ get there.” 

This enterprise seems to be backed by men 
who have the courage of their convictions, 
for it was stated that the corporation was 
prepared to give a satisfactory guarantee of 
the performance of the battery for isolated 
electric lighting. 

It would be a very simple matter to pub- 
Jicly demonstrate the cost of liberating elec- 





tric energy by acting upon the secret alloy 
with any given acid, and such a demonstra- 
tion should be made before recognition among 
electrical people is expected. The company 
shculd also avoid the use of exaggerated 
claims for the battery, which will only cause 
prejudice among conservative people. The 
type-written copy handed to the representa- 
tive of the Review contained the following 
expressions: ‘‘ The cost of the procuction of 
the light obtained by this invention hardly 
equals the price of gas in England, and is a 
great deal cheaper than the French gas or 
the American gas.” ‘‘ The object of this 
exhibition was to prove that an important 
question had been sulved, that is to say, the 
entire disparition of the wire and cable, 
either aerial or underground, consequently 
reducing the percentage of loss of life result- 
ing from contact with high tension electric 
wires.” Itis, of course, needless to comment 
upon such statements. 

—_-—_—_— 

The Course in Electrical Engineering 

at Princeton. 

President Patton of Princeton, in his report, 
says: ‘‘ The number of students is. consider- 
ably increased, there being 758, as against 
676 last year. Since the last meeting the 
college has been provided with ample equip- 
ment for the department of electrical engi 
neering, concerning which Prof. Brackett 
makes report and recommendation substan- 
tially as follows: Two buildings have been 
built—a magnetic conservatory and a dynamo 
building—connected by large copper conduc- 
tors, so that they are mutually supplementary. 
These buildings are supplied with all the 
necessary instruments and suitable devices 
for the most advanced and accurate scientific 
work in electricity. The course of study 
embraces: First, theory of electricity 
and magnetism mathematically presented ; 
second, practical course in electrical measure- 
ments; third, technical course in applications 
of electricity. The course as sketched will 
occupy for amanof fair knowledge of mathe- 
matics and physics two years. It was recom. 
mended by the trustees that the degree of 
electrical engineer be granted to students 
following out the course. Revisions have 
been made in the curriculum of the John C, 
Green school of science to allow for the 
change made in the division of the collegi- 
ate year, and for several essential changes, 
all tending to elevate and liberalize scientific 
work,” 





—___>o —_—_—_ 


Electricity in Mining. 

The Taylor and Brunton Sampling 
Works, of Colorado, running on boulder 
(lease) ores, are now running a 20 horse- 
power Sprague electric motor in their works 
with very gratifying results. Ten horse- 
power is all that is required to drive the ma- 
chinery, with ten horse-power to use for other 
purposes. The motor is doing the work with 
the greatest ease, running smoothly, with no 
jarring or hitching. Electricity is being used 
in quite a number of mining plants through- 
out the country, and all who have used the 
motors have spoken of them in the highest 
terms of praise. The immense amount of 
saving in power, fuel, etc., is an item which 
all mining operators are interested in. The 
Sprague Company guarantee more power 
transmitted for amount of fuel used than 
can possibly be gained by any other method 
of transmitting power, and to mining oper- 
ators, where the source of power is at a 
distance from the plant, there are no means 
so adaptable as the electric motor. The 
company are now located in their handsome 
new offices in the Rialto Building, Chicago. 


—— The sixth dynamo was set in posi- 
tion at the Cohoes, N. Y., electric light 
works last week It will maintain 60 lamps 
of 2,000 candle-power each. The entire 
plant is capable of maintaining one hundred 
and sixty 2,090 candle-power lights. 

-— The sales of the Westinghouse Elec- 
tric Company for the first 10 days of No- 
vember of alternating current incandescent 
apparatus amounted to 15,500 lights ; White- 
water, Wis., 500; Oconto, Wis,, 500; Des 
Moines, Ia., 1,000; South Berwick, Me., 
750 ; Glenwood, Wis., 500 ; Tacoma, Wasb., 
750; Butte, Mont., 750; Eagle Pass, Tex., 
750 ; San Francisco, Cal., 10,000. 








Solar Rays as Cause of Electrical 
Phenomena. 

From May, 1885, to July, 1889, Mens. 
Albert Nodov has made numerous observa- 
tions showing that solar rays are the cause 
of certain electrical phenomena. He ar- 
rived at the following conclusions: 1. If 
solar rays impinge upon an isolated con- 
ductor (metals or carbon), they impart to it 
a positive electric charge. 2. The strength 
of this charge increases with the intensity of 
the solar rays, and decreases with the inv- 
crease of watery vapor in the atmosphere. 
In Paris these effects reached maximum in 
summer about 1 P.M., when the air was 
clear and dry. 3. If clouds obscure the sun 
these effects cease. 

These experiments were made in the fol 
lowing manner: A metallic plate was placed 
on a Mascart stand in the middle of a large 
metal case. This case was connected to 
earth, and formed a sort of Faraday cage. 
An opening in the cover permitted the solar 
rays’ entrance in the cage, where they fell on 
the metal plate. The latter was connected to 
an electrometer to determine the strength of 
the charge. 

If we are allowed to extend the results of 
these experiments to non-conducting bodies, 
the solar rays might be considered as the 
cause of the electric conditions of the 
clouds. 





——_—_-<-- 


Water Color Paintings and the 
Incandescent El: ctric Light. 
(From London Public Opinion.) 

Mr. J. J. Hissey of Raven's Moat, East- 
bourne, writes: ‘‘ Now that the electric light 
is being generally introduced into our houses, 
it may be well to caution those possessing 
valuable water color paintings against placing 
the electric lamps in close proximity to their 
pictures, as I have fuund, after three years’ 
experience of the electric (incandescent) 
light in my own home, that so placed the 
new illuminant is sufficiently powerful to 
cause some of the more delicate pigments to 
fade toa greater or lesser degree. Water 
colors that are safe in diffused daylight 
are certainly not always so when exposed 
night after night. for many hours, to the 
active white light of electricity close at hand.” 





JNTERN ATIONAL EXHIBITION 
OF 
ELECTRICAL ENGINEERING, 
GENERAL INVENTIONS AND INDUSTRIES, 
EDINBURGH, 1890. 
Patron—HER MAJESTY THE QUEEN. 
President—Tut MARQUIS OF LOTHIAN, K.T., 
Secretary of State for Scotland. 
Prospectutes and Forms of AppiicatTion for 
Space may be had at the Ofices—40 Freperick 


STREET, DINBURGH; 6 WareRLoo STREET, 
GLASGOW, and 3 Queen VicToria Street, LON- 
E.C. 





GEO. E.WATSON, C.A., | S. LEE BAPTY, F.R.G.5., 
Secretary. General Manager. 





A BUSINESS CHANCE. 


An Electric Light Central Station 
with 21-year franchise, 5-year con- 
tract with city, in a flourishing condi- 
tion in a live Western city, for sale ; 
satisfactory reasons given. Address 

Xs. Xs. Xs, 


Care ELECTRICAL REVIEW, 
18 Park Row, New York. 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON NOVEMBER 12, 1889. 

414,686 Electric light post; Patrick J. Dinn, Bos- 
ton, Mass. 

414,695 Electro-mechanical trepping machine; 
Thomas F. Gaynor, Louisville, Ky., assignor to the 
Gaynor Electric Company, same place. 

414,714 Electric heater; Michael B. Leonard, 
Richmond, Va. 

414,741 414,742 Incandescent electric lamp; Geo. 
W. Wilson, Boston, Mass. 

414,757 414,758 Electric fan motor; Philip Diehl, 
Elizabeth, N. J. 

414,760 Phonograph; Thomas A. Edison, Llewel- 
lyn Park, N. J. 

414,763 Automatic circuit making and breaking 
mechanism for gas lighting; Willard W. Easta- 
brook, Boston, Mas@, 

414,773 Electric railway signal; William P. Koo- 
kogey, Brooklyn, N.Y., assignor to Kookogey Elec- 
tric Company, same place. 

414.792 Cut-out for incandescent Jamps; Turner 
D. Bottone, New York, N.Y., assignor to J. B. Tib- 
bits, Hoosick Falls, N.Y. 

414,798 Electric light support; Alfred Dawes, 
Chelsea, Mass. 

414,866 Electric current indicator; Jacob F. Meh- 
ren, Chicago, Ill. 

414,868 Electric indicator; Frank E. Morgan, 
New Haven, Conn., assignor to New Haven Clock 
Company, same place. 

414,879 Electric indicator; Daniel W. Edgecomb, 
New York, and Charles A. Terry, Whitestone, 
assignor to the Porter Electric Messenger Com- 
pany, New York, N. Y. 

414,900 Dynamo electric machine; Henrich Gres- 
enhéuer, Schenectady, N.Y. 

414,922 Incandescent lamp socket; Samuel Rod- 
man, Jr., U.S. Army. 

414,923 Street lamp post for electric lamps; 
Frederick U. Adams, Chicago, Ill, assignor of one- 
half to Leroy B. Firman, same place. 

414,953 Secondary battery; William Roberts, 
Toronto, Ontario, Canada. 

414,93 Telephone receiver holder; Horace M. 
Wilson, Cambridge, Mass. 

414,970 Conduit for electric wires; Horace B. 
Camp, Cuyahoga Falls, Ohio. 

415,070 Electric motor support; Sidney H. Short, 
Columbus, Ohio. 

415,165 Electric locomotor; Joseph R. Finney, 
National City, Cal., assignor by mesne assignments 
to the Overhead Conductor Electric Railway Com- 
pany, Pittsburgh, Pa. 


PELEPHONE COMPANIES, transpose 

your Metallic Circuit or Pair 
Cables. 
Single or Metallic Circuits as required. 


Use all Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 
proved Cables at lower prices when 
needed for actual service. Trans- 


position Plates, just patented. 
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LTERNATE Current Ma- 
CHINERY, by GisBERT Kapp. 
Containing a very full discussion and 
comparisons of ALTERNATING Ma- 
CHINES, ‘TRANSFORMERS, MOoOrTors, 
MerTeks and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
nating stations. A book which every 
worker should have. Will be sent 
postpaid to any address on receipt of 
50 cents. 
ELECTRICAL REVIEW, 
13 Park Row, 


P. O. Box 3329. New York. 
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BEE = Feo wounae~ 
BS See woswe 


For terms and details, address, 


H. A. PITCHER, 


General Agent, 


Room 58, Garfield Building 
BROOKLYN, W. Y. 


WWANTED.—A graduate of the 
United States Naval Academy and 
United States Torpedo School, lately Chief 
Electrician of an Electric Motor Company, 
now financially embarrassed, would like to 
correspond with firms or individuals desiring 
the services of an expert electrical and 
mechanical engineer. Address 
“ENCINEER,” 
SARE NEW ENGLAND OFFICE, ELECTRICAL REVIEW, 
196 Summer St., Boston, Mass, 
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ELEGTRIGAL GONTRACT WORK. 


DETAILED ESTIMATES & wane AND CONTRACTS TAZEN 
HQUIPMENT 


—— OF COMPLE’ 


STEAM AND ELECTRICAL PLANTS 


F ANY SYSTE 
ARC AND INCANDESCENT LIGHTING, 
CENTRAL STATIONS 


anv Eveetric Street RAILWAYS OPERATED OVER- 
HEAD, UNDERGROUND, on By STORAGE BATTERIES. 


— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. 


Rooms 2 and 4, University Building, New Yok, 





nek 











Standard Electrical Test Instraments, 
— 


 YOLTMETERS | 


NEW SPRING. 


mann & Co., ‘Galva- 
nometers, Bridges | 
and Rheostats. 
James W. Queen & © 

924 Ceca | Bt 


WALTHAM 











WATCHES 


are the best for electricians, railroad men, | 


engineers and othors whose vocation re- 
quires watch that is both absolutci; non- 
magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


AYRTON & PERRY | 


Carpe ntier, Hart- | 





Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


6 ano 7 Dey St., New YORK. 


= PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 








‘Manufacturers of and Dealers in 
all kinds of 


ELECTRICAL, 
* Petegraph of [lectric Light 


SUPPLIES. 
SKELETON BELLS. 











| 


HAZAZER & STANLEY, 


ELECTRICAL MEASUREMENT | 


| 


| 210 East 43p Street, 





ELECTRICAL HOUSE FURNIS!:INGS, | 


32 & 34 FRANKFORT STREET, 
NEW YORE. 









SEND FOR CATALOGUE. 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large bo for 1 Poe ae, ae, R. R. Ties, 
Telegraph Poles, 


me THE WYCKOFF PIPE (0., ; 


Crit 


WILLIAMSPORT, PENN. | 


fees 2048t. James Street, 





EUGENE F. PHILLIPS, PResipent. W. H. SAWYER, Sec. & Execrrician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


‘ELECTRIC LIGHT WIRE 


ee  wnguet WIRE, OFFICE & ANNUNGIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


SS 
ation ad Factory, 7, STEWART STREET PROVIDENCE, R. | 


EUGENE F. PHILLIPS, PResIDENT. JAMES CuvPik, sec. & TREASURER. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 









RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 
MONTREAL, CANADA 


W.R. OSTRANDER & CO. 
Si, $3.4 95 ANN 8T.. ¥ ww yORE, 


SPEAKING. o'TUBES, r8. WHISTLES. 
Electric ha Shan TORS, Belis. 
FACTORY, 
De Kalb Avenue, 


BROOKLYN. 
Send for Illustrated 
Catalogue. 





oF CAB?: ee 'AaaYve 


FACTOR 


HYDRAULIC PRESSES. 


ALL VARIETIBS. 
| PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c, 














WATSON & STILLMAN, 
New York City. | 
Specia/ Attention to Electrical Work. 

| 








Sperry Electric Company, 


Factory, 194 to 198 So, Clinton St, Chicago, IIL 
s iy, — oy ee! . MANUFACTURERS OF THE 
“Patented % 


coat. 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 








For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific SO. NT 
1s PARE F YoR se. 








DETROIT ELECTRICAL WORKS, 


Manufacturers of ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Send for Copy of Latest Descriptive 


Annunciator Chart. 





DETROLTT, MITCH. 





CLARE: 


DYNAMO. 


MANUFACTURED BY THE 


CLARK BLEHOTRIC company, 


192 BROADWAY, 


NEW YORK. 


ARC LICHTING APPARATUS A SPECIALTY. 





ww. 1. GoRDon ck Cco., 


ELECTRIC LIGHT AND 


POWER SPECIALTIES, 


115 BROADWAY, NEW YORK. 





= SEND FOR CATALOGU B. 





SILKS, 





Telephone No. 971 Spring. 





Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 
Other colors t) order. Send for Sample and Prices. 


WM. MACFARLANE & C0., 55 Mercer Street, New York. 


Mill, Bergen Point, N. J. 





THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 





. : = E. M. F., 1.60 VOLTS. 

with Jar adapted for Sealing. “AXO” POROUS CUP. 

The “ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th &t., N.Y. 
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CT LOOK TO US NOKNDESGENT 
7 MAA |For ELECTRICAL SUPPLIEs|LIAIMIPIS 


OF EVERY DESCRIPTION. ALL KINDS OF FITTINGS. 






































TRADE MARK, 


SU We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. 











Southern Electrical Supply Company 


310 NORTH THIRD STREET, 
WRITE FOR CATALOGUE. sT. LOUIS, Mo. 


THE KNAPP ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 


NEW YORE INSULATED WIRE C0,, Grimshaw White Core and Braided Wires, Tapes, &c. 
J. H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc, 


54 & 56 FRANKLIN STREET, CHICACO, ILL. 























ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURCH, PA. 
ON BEIEBCTRICAL SUBIECTS ELECTRICAL ENGRAVING, A Seatiaire 
Will be mailed to any address, postage prepaid, on receipt of price. Ad*ress, 
BOOKS ELECTRICAL REVIEW BUS. SOMPARY, FORESTIMATES 


AUTOMATIC Or EVERY DESCRIPTION. 
a ee > a GIN E Powells Patent “Signal” 5 na 
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BALL ENGINE CoO., ERIE, PA. 


The National Foot Water Heater, 


(ver 800,000 Horse Power in use in the \nited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 


wuithdine Prices and Dise 


























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


"THE NATIONAL PIPE BENDING CO., 


84 River Street. New Haven, Conn. 
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g. K. THURBER, PREST. HENRY E. HAWLEY, VICE-PREST. JAMES A. TAYLOR, SECY. AND TREAS, 


THE GOMPLETE ELECTRIC CONSTRUCTION CO., 


1a Cortiandt Street, NWew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERCROUND, 
DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


SOHN A. SHELLY, Gen’1 Manager. 


JOHN STEPHENSON COMPANY 


BmIMiITEeED, 


7 NEW+YORK. © 
Street Cars 


SOG =e —=—== 


Riscticio motor. 




















For the Electrical Review’s New 


ON BL ECTRICAL SUBIECTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, WwW 4 j Catalogue of all Electrical and Scien- 
ELECTRICAL REVIEW PUB. COMPANY, I tific Books. 
13 Park Row, New York P.0. Box. 3.329. i8 PARE Row, NEwov’ YoRrRs=z. 








SERIES LAMPS. LOW PRIC BATTERY LAMPS. 


The PARKER-RUSSELL MINING & M’F'G CO, = Lone Lire. HIGH EFFICIENCY. 


ROOMS, 200 and 202 —SS= ePaAay=— 


AMERICAN CENTRAL BUILDING, INCANDESCENT LAMP CO. 


a ae 13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


Forest City Electric Works 


2 
I nN t fr 1 MANUFACTURERS OF 
U S S$} Ss rs Cleveland’s Electric Light Cut-outs 


ithe nw , Gang Switches iro \\ 
A Journal of Engineering, Electricity, »° Chemistry, may 


MECHANICAL » MANUFACTURING TRADES. a bythe Handle. @ 
PUBLISHED EVERY FRIDAY. 











UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 
















HA Light Companies. 


, W.B.Cleveland 


PROPRIETOR, 












Thick Thin 





ANNUAL SUBSCRIPTION. WE po 
re on. a cow dina aceteneace ser cbewersaenee's $6 00 $6 00 183 Sereca Street, 
THE UNITED STATES, CANADA and COUNTRIES CURVELAND, ©. 

INCLUDED IN THE POSTAL UNION, dS Se er eee 9 00 8 00 





INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &e., Post Free 1075 900 











SUBSCRIPTIONS PAYABLE IN ADVANCE TO CSE K 
GEO. CAWLEY, 358 Strand, London. | Szaseow OFFICE, 93 Hope St. 
MANCHESTER’ OFFICE, 70 Market St. YOKOHAMA OFFICE (Japan), 32 Main St 

American Subscriptions to “INDUSTRIES” are received by the Put sis her of the | 
: aC : P & B INSULATION 
5 ON YOUR —— 
aernmmonvnaiel WIRES AND CABLES 
9 


TRIG it COMBINATION FILTUR AND YOU WILL HAVE NO TROUBLE. 
GAS, ELEG E Neither Moisture nor Underground Gases Effect the P. & B. Coating 


in the Least. 
For any Incandescent System. Iron Preserved from Rust and Wood from Decay. 


‘ ‘ | ‘The Standard Paint Co:, Sole Manuf'rs, 
Philadelphia, Pa. 59 MAIDEN LANE, NEW YORK. 
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Edison Lamp 


4s to 36 CANDLE POWER. . 
2's to 40 VOLTS. 


EF'or Battery or Dynamo. 


These Lamps can be 
used in Series on Dy- 
Sy namo Circuits for all 

kinds of Decorations 
and Displays. 
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| 
| 
| 
| 
| 











_,. SEND FOR CATALOGUE 
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FLOW VOLT LAMPS 
EDISON LAMP CO.. HARRISON. N. J. 


PRILLARD Hou-MMAGHETIC WWATGHES. 





| 








~pi SEE THAT | 

AVOID Se eexcce my “Puillari’s Patent” | 
ALL og “Balance | 
Spring” | 


IMITATIONS. 


Is engraved on each movement | 


18 size full plate movement. | 


These Movements are of American Manufacture, and are the only American Movements | 4 


made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


beet) NEW ENGLAND 
BUTT C0., 


Providence, R. I., 





MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEPHONE 
ELECTRIC-LIGHT WIRE. 


ALSO 


SINGLE AND DOUBLE 


», a | 
; % | 
< } 


orf ovgey Denemigticn 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 








ON BL.BOCTRICAL SUBIEBCTs 
‘Will be mailed to any address, postage prepaid, on receipt of price. Address, 
COMPANY, 
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ELECTRICAL REVIEW PUB. 
18 Park Row. New York P.O. Box. 





And California Electrical Works, 


EDISON 





MACHINE WORKS, 


Schenectady, N. Y. 


MANUFACTURERS OF 


INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


—-§—oa-— 


Telephone, Telegraph » Electric Light. 


JAMES F. KELLY. 


GENERAL SALES AGENT, 


19 Dey Street, New York. 





DR. GASSNER'S DRY BATTERY. 


Acknowledged by ape to be the Best Open Circuit Battery in the Market, 


the most durable and convenient for 


Electric Bells, fas Lighting, Telephones, 
Signals, Electric flocks, 

Stationary Batteries for Physicians 
and Many ther iJses. 


No Glass. 








No Liquid. 





HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


For Sale by The Western Electric Co. A. SCHOVERL ING, 


CHICACO, ILL. 
SOLE AGENT AND MANUFACTURER, 


SAN FRANCISCO, CAL. 111 Chambers Street, New York. 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 


R. E. Gatianer, Secretary. Sole Manufacturers,— 
J. W. Goprrey, Gen’] Manager. 
649 & 651 BROADWAY, N.- Y. 


EXTRACT FROM THE REPORT 


as OFF === 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jaderground fire {,ight \ffires in flew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
ot the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight are lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


A20-426 EAST 25TH ST., NEW YORK. 
Shultz Belting Company, 


LEATHER. BELTING AND LACE LEATHER. 
OHULTZ PATERT FULLED Bismarck and Barton Sts., St. Louis, Mo. 


Our Baling made of leather tanned 
strength of the ide) a not tanned but rawhide fulled and softened by eur patent, process 
ty 


more piadle et better, 
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F T q SELLING DEPARTMENT IN THE UNITED STATES. 
NSING OR 
16 Sizes, 5 t0 600 H. P. Not yet equaled by any form of Engine for PITTSBURGH, house : 


CHIC AGO. 


HIGH FUEL DUTY AND SIMPLICITY. IEADELPHIA, ae Ghestaut St. M R. Mucklé, Jr. & Co, 
13 Sizes in Stock. St. LOUIS, Washington Ave. t Fairbanks 
STAN DAR D. 5 to 250 H. P. Ae 8 city, Si2'Union Avene." & Co. 
3,000 in use in all parts of the Civilized World. PINE BLUFFS, ne 
SALT LAK 
JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. ONT. ’ E. Machinery Co. 
































Eee eee | EWESLIN HOUSE Machine C0, Fess suet ss ae renee 


Lt! § § PITTSBURGH.PA.U.S.A. uote Ean On 











EEA DQOUA RrTEHS 


= I —~ 


WELLINGTON 


Belt Nolder | lat UT OFF ENGINE | 


NEW YORK CITY peaerere NGINE CO 


7 PAB anes THE BALL Eee pa 


} ” tern A; “5 C. R. Vincent & Co., Room 16, 
\ | ANDARD MULLING MACHINES Tr. aa TE, e 


UNIVERSAL, LIGHT, OR PLAIN FOR 1 Pear/ St, (Room 6), BOSTON, MASS. 


ALL SIZES READY FOR QUICK DELIVERY. = ™2ults i IMPROVED 
—=== MACHINES SHOWN IN OPERATION =——- through the PATENTED MATERIAL 


BY THE MANUFACTURERS, aaa FOR STREET RAILWAY 
EE. EE. Garvin & Co., ROADBEDS. 


LAICHT & CANAL STREETS, NEW YORK CITY. 
BEST MATERIAL, LOWEST PRICES, 


SEND FOR 1.LUSTRATED CATALOGUE. 
0 USTRATED CATALOGUE CORRESPONDENCE SOLICITED. 


diest device in existence MADE ONLY 
- for shifting Dynamo Belts. 
Please write for circulars to 














































KURKKA CONSTRUCTION THOMAS ASHBUBNER, Western Agent, Zansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Seétion of Rail Sent, Express Prepaid, to Prospective Purchasers, 


new ‘Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 





in Use, Over 2,500, 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
.. in Steam acy and Superior regulation guar- 




















400 Hi r e SLA er ed Automatic Cat-off Engines 12 to 200 
5° .— ynamo Machines a Specialty. Illustrated 
PAIR COMP THE JOHN T.NOYE MFC CO. BUFFALO. N.Y. cin and performance, tee by mal 
@ PUR TAN = eee Address BUCKEYE ENGINE CO. itn, Ohio. 
ALES AGENTS: 
CHICACO OFFICE, 64 SOUTH CLINTON STREET. W L. SIMPSON, 10 Guha Building, 18 Cortlandt Street, N. Y. 
WN. W. ROBINSON, 154 Washington St., Chicago, Ill. BOBINSON & CARY, St. Paul, Mizz. 





TELANE& BODLEY 00. Goss ams = PO TEE 
AUTOMATIC CUT OFF 15 CORTLANDT ST., NEW YORE. ‘ 


ENGINES Engineers # Contractors, 


eousTRUCTIONOF COMPLETE CENERAL ACENTS, 
THE “HE LANE & BUDE Cl, 295% 27! WATER sr. a LINE ENGINES 
CHARLES R.VINCENT & CO., FRICTION 
CLUTCH PULLEYS 















156 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 


MANNING VERTICAL TUBULAR BOILERS, Pee Ree 
Complete Steam Plants Furnished and Erected. CUT-OFF COUP COUPLINGS. 
They are now doing ‘now doing the h heaviest and 





most satisfactory work in the 


Largest Electrical Light Plants. 
Largest Saw Mills. 

i} Largest Flour Milis. 

i} Largest Elevators and 

) Largest Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 


POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 
BELOIT, Wis. 


Send for July, 1889, Catalogue, aud see 
where and by whom they are used. 


JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 


SHEFFIELD GRATE BARS. POND ENGINEERING CO.., 


ENGINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric Light and Power. 


| Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
—— with — ¥ reference to the Hicuest ErriciEn 




















61 Oliver Street, Boston. 





Our Extended Experience Enables us to Guarantee Satisfaction. Send per New Illastrated Pamphlet. 


SEND FOR NEW CATALOGUE. ST. LOUIS, CHICAGO KANSAS CITY AND OMAHA. 
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Economical Arc Lamps, 


ty FOR INCANDESCENT CIRCUITS. 


WHEN WRITING PLEASE STATE VOLTACE AND SYSTEM USED. 


FOR PRICES AND INFORMATION REGARDING OUR NEW AND IMPROVED 


MULTIPLE ARC, MULTIPLE SERIES AND SEARCH LAMPS, 


ADDRESS 





























KINSMAN user. 


THE ELECTRIC CONSTRUCTION AND SUPPLY CO. 18 Cortlandt Street, New York city. 


OUR NEW ILLUSTRATED == TAA as ami ee ELROD 


Electric [,ight sf Power GatalOgue, sr crs, snr eer son 


The Oldest and Largest Manufacturers in the United States of 
>t Now. SGO. < 


Replete with the most advanced ideas and suggestions regarding VULCANIZED RUBBER i 


proper material to be used for the construction and operation of 
In every form adapted to mechanical pur- 


Electric Light and Power Circuits, and the opinions of scientific 
MACHINE BELTING, 


and practical electrical engineers. 
t= No purchaser of supplies for Electric Light and Power 
With Smooth Metallic Rubber Surface 
This Company has Manufactured the 


Plants should be without one. 
(@- Please refer to Catalogue and use trade numbers when 
», Largest Belts made in the World for the 
rincipal elevators at Chicago, Buffalo and 


ordering, it will do much towards prompt and _ satistactory 
1 New York. 





































shipments. 


THE ELECTRICAL SUPPLY CO. 


Western Office and Warehouse, —_—— 
We make a Superior Quality of Belting for 


Eastern Office and Factories, = 
117 RANDOLPH STREET, | siecctric Light purposes, for use on D ond = Ardennes 


ANSONIA, - - CONN. 





CHICAGO. SALESROOMS. 
308 oa 8t., San Francisco, 14 & 16 Main 8t., 
e Feetesetge ee emer 8 St. Atlanta, 16 Decatur St., 
Chicago, 151 Lake St., Detroit, 16-24 Woodward Ave,, 
8c. Louis, 907-911 North a St., Baltimore, 12 North Charles St., 
Denver, 1601-1611 17th ee. Baffalo, 124-128 Washington St. 
® s Charleston 160 Meetin: New Orleans, 8-12 N. Peters Street, 
Minneapolis, 28 South a st., Kansas City, 1311 & 1313 West 12th St. 
WORCESTER, MASS. Cincinnati, 161-165 West Pearl St. Richmond, 1206 East Main St. 
or 


d, 176 Su 
pe pete - > * 7 tT =o gg Germany, Pickhuben 5. (Freithafengebiet). 


? R 0 N ” ST E E L Warerooms, 224-232 Canal 8t., 118-126 Walker 8t., 


MANUFACTURERS OF NEW YORE. 


lron and Copper Wire for Electrical Purposes, | Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


ree en OXLEY, GIDDINGS & ENOS, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. DESIGNERS AND MAKERS OF 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele; hh Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requ ulsition as regards strength, evenness of quality, and 











TRAC ae 











congend for” price’ Lists and descriptive pamphlets, and “‘Hand-book of Wire in Electric Ser- prot ¥NSURP ASSED F AGILI LITIE 
vice.’? Sent free on application. For the most approved ES system of 
New York Warehouse. Chicago Warehouse, P wnt INCANDESCENT LIGHTING. 
(6 CLIFF STREET. oo Bee ren et, | SN ee aes ee ot 











GOODRICH HARD RUBBER G | ae RUBBER <¢ GooDs- 
ged ny . for ELECTRICAL PurPoses 
” Pure Rusaer TAP E + FF TION Al 2 





Nanutactur er $ of ; = 
HARD RUBBER Baas 
PREAROTRICAL purposes 


“BF Goo07 CH Co. : 


UBBEPR 


— 








8. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Keade St., N. Y.| S.Y. L’HOMMEDIEU & Co., Eastern Agents, 65 Reade St., N. Y. 


E"*ARADAYT GCGARBON Co., 
ELEGTRIG LIGNT GARBONS, = prretssunce pa. 
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W. D. SARCENT, Presiden JNO. A. BARRETT, Vice-Pre: eee 
E. H. CUTLER, Treasu urer FRANK A. PERRET, Electric ia 


rhe Elektron Manufacturing Company 


79 and 81 ee ren —o BROOKLYN, N. Y., 


eq PERRET ELECTRIC MOTORS AND DYNAMOS. be 


AUTOMATICALLY REGULATED. BY MEANS OF WHICH 











HIGHER EFFICIENCY, 
CLOSER RECULATION 


AND SLOWER SPEED 
Are Obtained than is Possible Otherwise. 





Unexcelled in Simplicity and Durabiltiy. «ese 


THE ONLY MACHINES HAVING 


LAMINATED FIELD MAGNETS = : 


OF SOFTEST CHARCOAL IRON, 


THE BUTLER HARD RUBBER <i 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 





CAREPI JE INVESTIGATION INVITED. 





also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


DarFT ELEctTriIc Licnt GomPaARY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGEN CIES: 
§3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


"6. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN USE 


ELECTRIC MOTORS gine esse 


trannies, enon Machines, Ele- 
From 1/s H. P, to 40 H. P. 


h vators, Printing Presses, Venti- 
ering Fans, Blowers, Coffee Mills, 

NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street 








mé Polishing and Crinding Tools, 
P etc. 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. wWEW WORE. 











4 AIN, 76 Market Street,| © THE LEHIGH VALLEY 


oxroace, 12, GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
General 7s Work, in all branches of ofice, Toot of W Steet, TEREST CITT, ¥. 


Electrical Engineering. Consultation, eto. ‘reosoted Lumber, Underground Conduits, Tele- 























“oerespondence confidential. TRY ME. graph Poles, Piling and Ties Furnished. 
Vu Ve. 113 Liberty St., New York, - gnwTer Year. 
THE CONTENTS. Is the Best Ad- 
STREET RAILWAY inciedl nae — moter and vertising Medium 





° ' illustrations 

JOURNAL, A Directory of apse Retwage in 
Ge United States an 

113 Hberty Street, A Directory of Manufacturers of 


NEW YORK. | street railway appliances and materials. 


BURGLAR ALARM 
ANNUNCIATORS. 


through which to 
reach Street Rail- 


ways. 














The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 





This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


FACTORY: BALL ELECTRIC LIGHT CO., 
Oth Ave. & 27th St., New York City. is Cortlandt St., N. Y. City. 





wWweitmyer Patent Furnace, 


‘ACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


URG, PA. 





FOR PRICES, ETC., SEE OUR CATALOGUE. 





FRANKLIN 8S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 


TRADING AS 


PARTRIGK & GARTER, 


IDE nieneene ENGINE, PORTABLE & vadevele ENGINES ELECTRICAL ail SUPPLIES. 


STEAM ROAD ROLLERS, pane dh ted ALL DESCRIPTIONS. 


SOLE PROPRIETORS OF THE 
New York Office, Messrs. Fleming & Kimball, 17 Patent Needl Annun i Ts. 
New England Office, rear ee Post, Jr. noon Co., 70 Kilby S8t., Bosto: . em 


Baltimore Om essrs. Thomas K. Carey & Bro., 26 Light St., Balt. i i 4 so SECO 
ND ST 
WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. | , = Sith =o ADELPHIA, PA. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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2THE+MANSON:+TAPE® 


FOR 


PROTEGTING INSULATED WIRE JOINTS, 


AND FOR THE 


BETTER PROTEGTION OF INSULATED WIRES FROM ABRASION. 


A FIRST-CLASS ARTICLE SECOND TO NONE. PUT UP IN %-INCH WIDTHS, IN *%-POUND PACKACES. “FULL 
WEICHT.”’ ANY SPECIAL WIDTH FURNISHED TO ORDER. 








We would respectfully call the attention of consumers and the trade generally to the Tape we have upon the market under the above name. 
This tape is made of heavy cloth, first saturated with a preparation of itself, a first-class insulator, and which adds greatly to its lasting 
qualities. A compound is then applied, of a nature that allows one layer to adhere closely to another in such a manner that it will not unwrap, 
even when exposed to the weather. 


WE CLAIM THAT IT IS THE BEST CLOTH TAPE IN THE MARKET. THAT IT WILL NOT OXIDIZE THE SILVER. THAT IT HAS NO SUPERIOR, AND 
THE PRICE AS LOW AS MANY INFERIOR TAPES NOW BEING SOLD IN THE MARKET. TRY IT. 


Central Electric Company, 42 La Salle Street, Chicago. 
GENERAL WESTERN AGENTS, THE OKONITE COMPANY. 


CONTINENTAL DYNAMO co. [heMitchell Yance Company 


WE VT WOxkr Ez. (SUCCESSOR TO MITCHELL, VANCE & CO.) 
OFFICE: FACTORY : DESIGNERS AND MAKERS OF 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. | ARTISTIC 


aoe” aed 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
| specially adapted to the light medium; to meet this want 
| New Designs of Artistic merit and unexcelled finish have 
| been originated which commend themselves to intending 
| purchasers, being shown in Parlors illuminated by Elec- 
| tric light. 

| Architects and Decorators Designs and suggestions 
i. Se , | carried out with fidelity to the given motive. 

a — i — i MANUFACTORY, SALESROOMS, 


| 24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEw YToRr=z. 






































ae Something New! The most useful 
| One, two, three, and D patented improve- 
ADVANTACES CLAIMED: } four spindle drills for ment indrillpresses 
Simplicity and Solidity of Construction. : light work. for years is applied. 
Compactness and Small Size. ann G 
High Efficiency and No Waste of Power. SIRE 3 E N S i | H Vv E 
No que oe. —_ PHILADELPHIA. 
ccess ty of the ifferent Parts. Estimates given and contracts made for Incand Cutan due Over 1,000 in use 
tand Arc Lighting, Electrical Street Rail- Ps ge 2 90d — ipods, ; 
Lower Cost than all other known Dynamos. ways, &e. Steam and Electrical Plants with single, endless ig 
of any system furnished complete. pulle =, tightener am L chinery to order. 
ve le speeds pro- a ~ of fine 
v . pe 
. , + | 
AWARDED THE CRAND PRIZE Dwight Slate Machine (o. 


HARTFORD, CONN. 











BROWNLEDE & CoO. 
DETROIT, MICE. 


DEALERS IN 
CEDAR TELEGRAPH POLES 


5 MANUFACTURERS OF 











Cross Arms, Pins and Brackets. 


AT LATE PARIS EXPOSITION. Cedar Ties for Electric Railways. 





— The Pioneer of Successful Electric Railways. = 


THE N N F c C RAILWAYS AT “THE PARIS EXPOSITION OF 1889, WAS A GOLD MEDAL PRESENTED TO THE SPRAGUE 
a AWAECTHIC RAILWAY AND MOTOR COMPANY FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 


WHAT ARE THE ESSENTIAL FEATURES IN ANY COMPREHENSIVE ELECTRIC RAILWAY SYSTEM ? 

Main Feeders from Power Station, Main Conductor Feeding in Trolley Wire, Uniform Size of Trolley Wire, Independent of Length of Line, or Number of Cars Operated. AND WHY? Because, 
thereby only can be secured UNIFORM ELECTRICAL PRESSURE, Absolute Reliability of Service, Non-interference with one section by interruptions upon any other. The Sprague Company will guarantee to operate a 
ten mile, thirty car, double track system, with Less Engine Power, Less Dynamo Capacity, Less Weight of Conductors, Less Loss in Distribution, Less [oss in Motors ; or in words that are understood by 
all. with More Car Miles Per Ton of Coal Consumed, More Miles of Line with a Given Loss. More Territory Covered by a Given Outlay, More Reserve Capacity in a Given Plait, than can be done with any other 

; ; n Owned Exclusively by the Sprague Company : Centering the Motor on the Driven Axle, Flexible Yielding Support for Relief of Strains, Universal Movement of 


system. Features of Correct Mechanical Desi 
the Trolley Pole, Single Lever Movement for Motor Control. No cOMPETITOR OF THE SPRAGUE COMPARY CAN MAKE A SIMILAR GUARANTEE AND ACCOMPLISH IT TO THE LETTER. 


SPRAGUE ELECTRIC RAILWAY & MOTOR COMPANY, Nos. 16 & 18 BROAD STREET, NEW YORK. 


THE SPRAGUE ELECTRIC RAILWAY SYSTEM 
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SAWYER-MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEHW YORK. 

















SEND FOR NEW CATALOGUE OF 


Incandescent Lamps am 


and 


Supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















CORRESPONDENCE SOLICITED. 





Will be mailed to any address, prepaid, on 
ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York. P. 0. Box, 3 132 9, 


BOOKS 


















GIVES o «all. os 
MORE a) mt Om 
POWER < — 202 
NG S 3 
‘LESS z a5 % b TLL TrePerirysyt 
‘Tuan = « }-4 ae | « ‘ Morey gRIGAL 
OTHER or | he ms 5 eee cae = ELE Ne 
—— val 4 Me SPRINGS _IN 
hj © 
Bic ROYCE & MAREAN, 
ns 
d= ELECTRICAL APPARATUS 
#2 Telegraph and Telephone Supplies, 
¢ z No. 1408 Penna. Avenue, 
MD” | opp. witiara’s Hott, WASHINGTON. 0. 0. 









+= THE STANDARD 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVES, Erc. 

SECTIONAL PIPE COVERING. 

ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 












ay EN ee 






Samples and Mlustrated Pamphlet, 
eam Saving & Fire Proof Materials” 


FREE BY MAIL. 









For the moe! Review’s New 
Gatahegue e of all Electrical and Scien- . 
tific Books. 


PARE ROW, NEW YoRE. 


WRIT 





ON BiHOCTRICAL nt me any > tn tag 





q 





aw TELEGRAPH Serres. 


All Styles of Gall Boxes, Relays, Gongs, 
Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for ecting District Telegraph Systems fur- 


nis shed FREE with the Outfit. 





Magneto Bells and Generators, Battery 
Bells, Push Buttons. 


EVERYTHING KNOWN TO THE TRADE. 
CATALOGUE FREE. 








Binge oe peros or 


RTFORD 
BILLINGS. on 


COPPEF lal OMM\ TA ronan 


GARR TONES, "POF CTRIC MOTORS OR GEN NER ATORS 
) AANND VASES, = aa 

\ EXE BOUS, 5 Cs -O 

aun WEN NSINES: TASES: 


~~. 








ROP FORGING S or paePooe 
AMERICAN ELEOTRIHL DIRECTORY For 1889 
PRICE, #$5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tabl les, etc., etc, 

Send orders for copies of book, and for advertising space to STAR 
TRON TOWER c bs Publishers of 


American Electrical Directory, Fort Wayne, Ind 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


+ FOR kel MOTORS a: be 


WOUND FOR ANY CURRENT. PEREHOCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


‘ PATENT “K (kK ” LINE WIRE OS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 

J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 


OM BIHOTRICAL po alg to geal . 
BO OKS ELECTRICAL REVIEW PUB. Con COMPANY, | | Manufactu rers a 
Park Row, New York, P. 0, Box, 3,329, s 












































| 
| 





Repnsteinflectric({o. 
INCANDESCENT LAMPS 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. For the Electrical Review’s New 
620 Atlantic Ave., BOSTON. W R i i E aa oo ee ee 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agent. i8 PAREXK Row, NEW YorRsz. 





18 Fulton Street, Brooklyn, E, D. 





H. EB. & C. BAXTER, 
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15 DEY STREET, 
0. E. MADDEN, President. 





ON PORCELAIN BASE.) 





All kinds of Bare and Insulated Wires and Cables, Batteries 
Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 
Arms, etc, 





INCANDESCENT LAMPS of best 
make to fit any socket. 

CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
**CUT-OUTS,”’ etc., of best and 
latest design. 

WHITEWOOD MOULDING and 
CLEATS at low prices. 

READY FOR DELIVERY, a fine 
stock of well=- seasoned and 
straight Cedar, Chestnut, and 


Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 


NEW CATALOGUE JUST PUBLISHED. 
Estimates Cheerfully Furnished. 





Empire City 


= MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


BRANCH BLOCK. Electric Light, Telegraph 





ELectric Co. 


NEW YORK. 
E. T. CILLILAND, Vice-President. 


AND DEALERS IN 


SUPPLIES be 


DESCRIPTION FOR 


and Telephone Companies. 





ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The “‘UNEXCELLED” NEW “ STODDARD ”’ CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut-Outs” and Electric 
Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE ”’ Carbons are unsur- 
passed in quality. We will send you a package of 50 
pairs of these celebrated carbons (;% or 4 in. dia.) 
for trial, at about the same rate as price per thousand, 


OUR NEW “TRIPLE POINT” RUBBING CON- 





Correspondence Solicited. 


Sener aco. In Fact, EVERYTHING in the ELECTRICAL LINE 


8 4 WE CLOCK. Discount Sheet furnished to any one in the 
(ON PORCELAIN BASE.) Trade on Application. 


EMPIRE CrrTy BLHCTRiIc ComMprany. 


THE E.8S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Ycerk 


TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 
Our new “WEATHERPROOF and FIREPROOF ’”’ 
Wire is meeting with much favor; price is very 
* reasonable. 











JOHN A. ROEBLING’S SONS 60. Telegraph, ‘Telephone 
MANUFACTURERS OF Electric Light Supplies 


AGENTS FOR 
Cleveland Arc Light Cut Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting. - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Tarn Buckles, Ete. 


Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
1444156 Gee St, GREENPOINT, BROOKLT, . DY 


Our Ware is HARD PORCELAIN, the BODY and GLAZE ipeercal. 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES 


Underwriters; Weatherproof, 
Office and Annunciator Wire. 


=MAGCNET WIRE=> 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and fables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. din in i Peli Bee 
W R ! T Casatogue * all Electrical and Scien- 
JONN A. ROEBLING’S SONS GO., is PaREK ROW, NEW YORE. 
NEW YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., —— — 
oe a 'PHOSPHOR- BRONZE. 


Chicago Office & Warerooms, WORKS: San Francisco Office & Warerooms ADE MA Incots, CASTINGS & MANUFACTURES. | 
171-173 Lake S8t., . 8 Calif ia St., J { MITE 
oud Bailey, he TRE*ITON, N. J. 8. V. ecg een : THE PH 0S PHOR eeenze aetna Ul OY 


ORICINAL } 
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THE THOMSON-HOUSTON — 
PLEG TRIG RAILWAY SYSTEM) 


HAS PROVED IN ACTUAL USE 


ITS PRACTICAL AND COMMERCIAL SUPERIORITY. 

















The Evidence from Roads where it is now in use Substantiate all Glaims to 


BCE LLEN CE. 


EXTRACT FROM LETTER OF OMAHA MOTOR RAILWAY CO., OMAHA, NEB. 

“On last Wednesday we had four dynamos in operation and twenty cars. On 
that day we moved TWENTY-ONE. THOUSAND PEOPLE and were stopped 
two hours the best part of the day by a public procession. 

“We pulled at one time EIGHTEEN TRAINS heavily loaded. 

“The LINE on which ths HEAVY WORK WAS DONE was the most 
REMOTE FROM THE POWER HOUSE that we now have and includes the 
stop in the business part of the city where’ we have to get up and down gutters 
and CROSS THREE DOUBLE TRACK CABLE ROADS and FOUR 
DOUBLE TRACK HORSE CAR ROADS, all in a distance of THREE- 
FOURTHS OF A MILE; but it seemed to make no difference, the car 


moved along the same way.” 








The Thomson-Houston Motor combines many features of perfection in Mechanical 
and Electrical details of construction, and is superior to all others 
for Street Railway Work. 








THE THOMSON-HOUSTON ELECTRIC CO. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, III. 
Wall and Loyd Streets, Atlanta, Ca. 115 Broadway, New York City. 

{110 Noble Street, Philadelphia, Pa. 234 Montgomety Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. — 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 








In 
ec] 
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“Son GATE CITY ELECTRIC COMPANY 


—— HAVE A FULL STOCK OF —— 


ELECTRICAL SUPPLIES 


And will make LOW Prices and PROMPT Shipments. 


wines avo onus,  Qae DELAWARE ST. - - KANSAS CITY, MO. 


THE EDDY ELECTRIC WM’F’C CO. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Eto. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 
























CARBON PLATES # CARBON BATTERIES | _ THE 


ELECTRIC LICHT CARBONS. 


ADE FROM NATURAL GAS BY PATENTED PROCESS. ; 
—— ADDRESS —— 
SOLAR CARBON & MANUFACTURING CoO., Flitdll , F | (lf Hl dll 
95 & 97 FIFTH AVE., PITTSBURGH, PA. j 


95 MILK ST., BOSTON, MASS. 











India-Rubber and Gutta-Percha Insulating Co, 


MANUFACTURERS OF 
ALL KINDS OF INSULATED WIRES AND CABLES. 
_,, Guaranteed to give satisfactory services under ground and over head. Specially adapted fo: | ‘This Company owns the Letters Patent granted 
re PRICES AND SAMPLES ON APPLICATION AT to Alexander Graham Bell, March 7th, i876, No. 
No. 159 F t Street, New York Gity 174,465, and January 30, 1877, No. 186,787. 
2 = “ The Transmission of Speech by all known forms 


° . ° fELECTRICSPEAKINGT 
flolumbia ffollege | Root Electric Gas Lighter. | the right secured to this Oompangy be the aboce 


SC 4 0 0 [ 0 r M | N ES By this system of Elec. | patents, and renders each individual user oftele- 
e 


A COURSE IN 
ELECTRICAL ENGINEERING 
Has been established, oper to graduates of the 


School of Mines and of other institutions cf like 
grade and standing. The full course will oecupy 








tric Gas Lighting, house | phones, not furnished by it or its licensees, re- 
y > Fer yell are | sponsible for such unlawful use, and all the conse- 
light is complete and | quences thereof and liable to suit therefor. 
ndependent. Full in- 
formation will be given 
woyears. Ther is a partial course that can on application. 


‘Fer Cieculasy appiy to Registrar Bchaol df Biines, Liberal terms to agents, om fee 2 mre GTRICAL SUEBIHOCTS 

Ros ; Ci be Will be toany address, postage prepaid, om receipt of price. Address, 

im stest ond TENRY DRISEER, LL. 0 Me RASS Dae Liptay Co., ELECTRICAL"REVIEW PUB. COMPANY 

HENRY DRISLER, LL.D. | noms 672, 618 and 614, 295 = ° ANY, 
Acting President, Dearborn St. Chicago, | 18 Park Row, New York, P, 0. Box, 3,329. 
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TH EF 


Westinghouse Eleciric Company s 
SYSTEM 


EE" © FE 


ARC LIGHTING 


IMPROVED WATERHOUSE APPARATUS, 





























Automatic Regulation irom One Lamp to Fifty Lamps 


IMPROVED LAMPS 


ESTIMATES FURNISHED ON APPLICATION. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


PITTSBURCH, PENNA., U. S. A. 





























Boston, New York, Chicago, St.Louis, Cincinnati 
—$an Francisco, Portland, Charlotte, Dallas. 
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Electric Liont Plants 


INSTALLED IN 


Mills, Factories, Public Buildings, 
Hotels, Theatres, Etc., Etc. 


THE UNITED STATES 
ELECTRIC LIGHTING 60., 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 








MORE THAN ONE THOUSAND PLANTS IN 
OPERATION. 


CORRESPONDENCE SOLICITED. 





OFFICES : 


Equitable Building, New York City. 
Cirard Building, Philadelphia, Pa. 
“‘The Rookery,” Chicago, III. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. 
328 Montgomery St., San Francisco, Cal. 
Kamm Building, Portland, Oregon. 
Dallas, Texas. 
Charlotte, N. C. 





ELECTRICAL REVIEW | November 23,” 1889 


Fort Wayne Eleciric Gompany, 


EORT Ww iaYyYnNE, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 

















MANUFACTURERS 


OF THE 


Slattery Induction System 


OF INCANDESCENT LIGHTING, 


——AND THE 


ae “ WOOD” SYSTEM 
SLATTERY DYNAMO, LAMP AND CONVERTER. OF ARC LIGHTING. 


Wiain Office and Works, F*ort Wayne, } Ina. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


ax. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y.City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EF. ADAMS SUC’S, CITY OF MEXZICO. 
































—————— THE ————_— 


TUCKER ELECTRICAL CONSTRUCTION Co. 


14-20 Whitehall St., New York City. 


* . ss * oe. Sp 8 eee er seh oe Bs se 











CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WORK. 


Bd 

















Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 





